DOCUMENT RESUME 



ED 391 901 


CE 070 758 


TITLE 


Basic CNC Operation. Training Workbook [and] 
Assessment and Training Guide [and] Hands~on 
Assessment . 


INSTITUTION 


Anoka~Hennepin Techni cal Coll., Minneapolis , MN * 


PUB DATE 


9A 


NOTE 


AOlp.; For related documents, see’ CE 070 760, CE 070 
763, and CE 070 765-768. 


PUB TYPE 


Guides - Classroom Use - Teaching Guides (For 
Teacher) (052) 


EDRS PRICE 


MF01/PC17 Plus Postage. 


DESCRIPTORS 


Adult Education; *Adult Vocational Education; 
Behavioral Obj ectives ; ^Competency Based Education; 



^Computer Assisted Manufacturing; ^Equipment 
Utilization; Learning Activities; ^Machine Tool 
Operators; ^Numerical Control; Programming; 
Troubleshooting; Workbooks 

ABSTRACT 

This workbook is intended for students taking a 
course in basic computer numerical control (CNC) operation that was 
developed during a project to retrain defense industry workers at 
risk of job loss or dislocation because of conversion of the defense 
industry. The workbook contains daily training guides for each of the 
course’s 13 sessions* Among the topics covered in the course sessions 
are the following: CNC machine terms, machine specif ications , the CNC 
coordinate grid system, and absolut.e/incremental programming; 
toolholder manufacturing processes, toolholding systems, and 
toolholder styles; functions and keys on CNC operator panels and 
writing/editing CNC programs; alarm codes and messages; program codes 
and preset tool methodology; operating CNC machines; using 
programming codes and locating errors in programs; operating a 
horizontal machine center; defining and determining machinability 
factors (speed, feed, and depth of cut); operating a CNC lathe; and 
troubleshooting CNC machine tools. Each daily training guide includes 
some/all of the following: session objectives, diagrams and 
specif ications of the machine(s) introduced during the session, 
information sheets, and learning activities* An assessment and 
training guide and hands~on assessment for students in the course are 
also provided. (MN) 



Vf Vc Vf Vf Vc Vc Vc Vc Vc Vc Vc * * >*c * Vc * Vc Vc * Vc Vc Vc * Vc Vc Vc * Vc Vc Vc Vc Vc >*c ?V Vc Vc Vc Vc ic Vc * Vc Vc ?*c ?*c * Vc Vc * Vc Vc * Vc Vc Vc Vc * * * * * Vc Vc * * 

* Reproductions supplied by EDRS are the best that can be made * 

* from the original document. * 

* iV Vc Vc Vc Vc Vc Vc Vc Vc Vc Vc Vc Vc Vc Vc Vc * Vc * * Vc Vc Vc Vc Vc Vc Vc Vc Vc Vc Vc Vc Vc Vc Vc Vc * Vc Vc Vc Vc Vc Vc Vc Vc Vc * Vc Vc Vc Vc Vc Vc Vc Vc Vc Vc Vc Vc * Vc Vc Vc Vc Vc Vc Vc Vc Vc Vc 



o 

ERIC 



o 

0 \ 



ON 

Q 

W 



h 

r- 

o 

<s. 

0 

1 o 

\ER1C 



Basic 

CMC 

Operation 



Training 

Workbook 



U S. DEPARTMENT OF EDUCATION 
Ottico o' Eriucationa! Rosearch and Ifnprovomont 
EDUI^IONAL RESOURCES INFORMATION 
/ CENTER (ERIC) 

/ docuniont has beon reproduced as 

received from the person or organization 
originating it. 

□ Minor changes have been made to 
improve reproduction quality. 



“PERMISSION TO REPRODUCE THIS 
MATERIAL HAS BEEN GRANTED BY 






• Points of View or opinions staled in this 
document do not necessarily represent 
official OERI position or policy. 



TO THE EDUCATIONAL RESOURCES 
FORMATION CENTER (ERIC).” 



BEST COPY AVAILABLE 




3 



o 

ERIC 



Trainlnq Daily Guide 



Session One 

During this two hour session, participants wiii: 

1 . Locate, Identify and explain the purpose of the 
basic components of CNC machine terms. 

2. Explain machine specifications. 

3. Explain machine home and the coordinate grid 
system and how it relates to the CNC machine. 

4. Explain the four most common axes: X, Y, Z, and 
B. 

5. Define absolute /incremental programming and 
the use of coordinates and signed numbers. 
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CNC Machine 
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achine Specification 



Axes Travel 

Axes Travel 



Table (X axis) 



Saddle (Y axis). 



Head (Z axis) 



Additional 'Z' stroke for toolchange 



Positioning Speed 



Auto (X & Y) 



AUTO (Z) 



Manual (X, Y, & Z) 



Feedrate Range , 



Minimum increment 
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Machine Specification 
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Machine Specification 
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Machine Specification 



Accuracy 

Positioning Accuracy 



Repeatability 



Mains Services Requirements 

Electrical Supply 



Standard Electrical Supply. 



. Low Volt Option Electrical Supply 



Compressed Air 
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Machine Specification 



STANDARD SPtClRCATION 
a) System Features 

4 axis control with automatic acceleration and deceleration. 

- 3 axis simultaneous linear interpolation (XYZ) 

- Multi Quadrant circular interpolation (XY. YZ. XZ) 

Input range 

- 0.CO1 to 9999.99mm (XYZ) 

- or 0.CXXD1 to 999.9999 inch (XYZ) 

Pert programme storage length 120m 

Registered programs 63 

f'^ol offset memory 99 

ISO/SA Automatic recognition 

9* CRT Mono chrome screen with MDl keyboard 

Feedrate command Direct programming of mm/min or inch/min 

Feedrate override 0 to 150% 

Rapid traverse override 0, 25, 50, 100% 

Spindle speed override 50% to 120% in 10% steps 
Override cancel 

Automatic co-ordinate system setting 
Absolute/incremental command 
Program number display /search 4 digits 
Sequence number display/search 4 digits 
Main program/subprogram (Subprogram: 2 levels) 

Optional block skip 
Stored pitch error compensation 
Backlash compensation 
Servo off 

Cycle start /feed hold 
Buffer register 
Reset 

Manuel pulse generator multiplier XI, XI 0. X1(X) 

Machine lock (all axes) 

Dry run 
Single block 

Part program storage and editing 
Data protect switch 
Self dicgnosic function 
Emergency stop 
Stored ’stroke check 1 
Interlock error display 

Status output: CNC reedy, servo reedy, alarm, distribution end. automatic operation 
Automatic operation start-lamp, feed hold 
Digital Servo Control 

b) Programming Features 

Packet calculator type decimal point input 

Background edit 

Inch/metfic operation (G20/G21) 

Exact stop/dwell G04/G09/G61 

Reference point return Manuel automatic (G27. G23. G29) 

Second reference point return G30 
Co-ordinate system setting G92 
Feedrate F5 digit direct command 
Spindle speed S4/S5 digit command 
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TSUDAKOMA MACHINING CENTER ATTACHMENTS 
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NC Tilting 
Rotary Tables 





Model 


f-7VWX(«nm) 




1 


RNCS 


225 




2 


RNCX 


125- 320 




3 


RNC 


800-2000 




4 


RNC.5 


320 -.500 




5 


RNCV 


1 BO-1 500 




6 


RNCM 


250 — 630 




7 


RNCB 


250-1250 




8 


RNCK 


320-1250 




9 


RNCBK 


250-1250 










10 


TRNC.B 


160- 320 




11 


TTNC 


450-1000 




12 


THNC 


250- 320 


CO 

J 


RDH 


With controller 



Automatic Dividing 
Heads 



14 RD Air driven 



Multi-Spindle 



RNCV-N 160 — 400 



DNC-N 



135-200 



TTNC-N 200 - 450 





TPCS 


Numerical Control 






TPO-Jr 


(For NC Rotary Tables) 




Auto Connector System 


— 


1 Auto connector | 






others 


( 


1 Built-In and Special Rotary Tables | 

Many deliveries have been made. Con.sult a Tsudakc 



sales person.) 
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1 RNCS 




• SuD«r High Sd#“ 
•d. 500f O.m. 

• NC Rotary Tabia 
with High so««cJ 
continuOua rota- 
tion and various 
indaxing function 





Z! 











8 RNCK 




• For horizontal 
machining can* 
ters 







2 I RNCX 



» Standard type 
only 

» Low price 
I Rear motor mo- 
unted type 
(251 • 301 ) 



( 251 - 301 ) 



RNCBK 

•j; 




• For horizontal 
machining cen- 
ters 

• Table center has 
a large thru-hole 




RNC 




• Horizontal 
positioning only 

• Machines large 
and heavy work- 
pieces 



f Turn table 1 



TT7T777 



P 



4 RNCGC5SERIES 

' • With 8 ports 

rotary joint 

• Excellent water 
resistance 

• Maintenance 
free 
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• Unmovadle moto? location eWide inclination 







11| TTNC 




• Rotation and til- 
ting are both 
numerically 
controlled 

• Complicated 

polyhedron 
machinings are (Inclination) 
possible 



(Rotation) 



la 



• Standard type 

• Easy application 
for multi -rotary 
tables 




• Compact design 
without sp'dsh 
guard interfer- 
ence 




12 THNC 




I NC tilting rotary 
table with 
manual tilt 
»Low price /high 
quality 



(Rotation) 



(1 




U 









(Inclination) 
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• Compact 

• Heavy-duty clamping 

• Large allowable workpiece inertia 

• High precision 

• Easy cable connection 



Table center has 
a targe thru-hole 
> Machines long 
workpieces 
Applications: 

Ptrftct for tnittlling 
of bn •utomatic 
powtr chuck. Dull 
stud davica. rotary 
jo«nt davica tnd 
Othars 
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• Low price 

• Quick delivery 

• High speed 

• High accuracy cross roller bearing and 
coupling attached 




Workpiece Examples 
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Tool Motion 
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Absolute (G90) Coordinate Programming 



In Atjsciute (GW) all dimensioning is token from a fixed point which is specified Py the programmer 
(see Rgure 5). 



Fgure 5 Absolute Co-ordinate Programming 








15.00 35,00 25.00 



Incremental (G91 ) > 
Co-ordinate Programming 







Absolute and, Incremental Programming 
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1 ABSOLUTE 

1 6 to 1 X 




Y 














INCREMENTAL 
A to 1 X 






. Y 






1 


1 5 to ?. X 




Y 














5to2X 










_Y 






1 


1 8 to 3 X 




Y 














8to 3 X 










_Y 






1 


1 2 to 4 X 




Y 














2to4X 










_Y 






1 


1 4 iq 5 X 




Y 














4to 5 X 










_Y 






1 


1 5 to 6 X 




Y 














5to 6 X 










_Y 






1 


1 12 to 7 X 




Y 














12 to 7 X 










_Y 






1 


1 in to a X 




Y 














10 to 8 X 










_Y 






1 


1 •' 4 to 9 X 




V 














4 to 9 X 










Y 






1 


1 EXERCISE: 


Find the absolute ond incrementol co-ordinotes of the points listed above. 1 


ABSOLUTE SYSTEM: 


A numerical control system in which oil co-ordincte locctions ore 
programmed from o fixed or odsolute zero point (origin). 


incremental 


A numerical control system In which each co-ordinate location is given in 
terms of distance and direction along rectangular axes from the previous 
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The axes of the mcchine will move in linear at either Rapid or Feedrate traverse rotes. 
Any movement preceded by. 

a) ' GCO will occur ct RAPID TRAVERSE 

b) GO 1 will occur ct FEEDRATE 

These commands are MODAL and will stay In effect until chanQed. 
Maximum of 3 axes can be programmed in one BLOCK. 

Rgure 9 Linear Interpolation 
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Circular Interpolation (C02/G03) 
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Plane Selection (G17, G18, G19) 
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Arc offsets are addressed using the 'Words’. 

I - is the sign distance parallel along the X axis from the starting position of the arc to the 

arc centre. 

j - is the sigr; distance parallel along the Y axis from the starting position of the art to the 

arc centre. 

K - is the sign distance parallel along the Z axis from the starting position of the arc to the 

arc centre. 

The ’word' values describe the direction in which the centre ot arc lies in relotion to the 
position. Values ore automatically assumed to be -Kpius). (f a -(minus) value is required tt MUST be 
designated. See Figure 14. 

Figure 14 Arc Offsets 



Y+ 




Explanation: 



c 



In the X axis, the circle is in the X negative direction. 
In the Y axis, the circle is in the Y negative direcrion. 



Example: 

Block of program required to move from A to B: 
N15 G02 Xu.OY-100.0 1-57.357 i-81.915 
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Radius Command (R) 



This command to used cs on attemctive to replace the I and J words used in circular interpolation. 
Example: N15G02XD.0Y-100.0R1CO.O 

NOTE: The +R word can only be used for arcs up ta end include 130*. 

The -R word can only be used for arcs greater than 1 3C*, end less than 3<bO*. 

Rgure 15 Radius Command 




■x+ 




• x+ 
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Machine References (G28/G30) 
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Z Axis G28&G30 Reference Planes 



21 
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Work Co-ordinate System 
Programming (G54-G59) 



The worV coordinota system allows for the setting of datums relative to the machine reference 
coordicta system. 

X and Y cxs values for use with G54-G59 coHDrdinote system. 

Rgure 17 

G28 REFERENCE 




c 



When the position of the component datum has been determined, it con be entered into the relo- 
tive worV offset register. 

This can be done in 2 difference ways: 

a) Manually, whereby the dimensions can be entered directly through the keyboard. 

b) Programmed, whereby the dimensiosn con be entered into the program in the 
following format; 

N10G10G90l_2P01 X-275.0 Y-300.0 
Explanation: 



G10L2 

POl 

P02 



Work co-ordinate offset input 
Specifies offset register G54 
G55 - G59 
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Z Axis Values 







Methods of Measuring Tools 




The tool to be measured is placed in the measuring system, ond the tool height con be measured 
using the micrometer. 



NOTE: 



This is o mechanical meosuring system. 





Methods of Measuring Tools 
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Session Two 

During this two hour session, participants wiii: 

1 . Discuss toolholder manufacturing practices. 

2. Examine NC toolholding systems. 

3. Overview styles of toolholders. 

4. Discuss styles of collets, tool adapters, and 
extensions. 

5. Identify toolholders and various Items. 



A. MATERIAL 



-8 620- ALLOY STEEL 



B. HEAT TREAT -CARBURIZE AND HARDENED (Rc 58 EXTERIOR ) 

(Rc 35 INNER CORE ) 

C. FINISH -BLACK OXIDE (NO BUILDUP ON OUTER SURFACE ) 

D. BLACK OXIDE -HELPS RELEASE TOOLHOLDER FROM THE 
SPINDLE 




NC Toolholding Systems 






1. TOOL HOLDER TYPES 



A. V 



- FLANGE TOOLING ( ALSO KNOWN AS CAT ) 
1-. V - 3 0 

2 . V - 40 ( POPULAR 

3 . V - 45 

4 . V - 50 ( POPULAR 



) 






engineering data 



3.500 




taper 1 


D ^ 


£ 


F 


G 


V30 


1 87 


1 25 


1 25 


1 81 


V-40 


2 69 


1 75 


1 75 


2 50 


V-45 


3 25 


2 25 


2 25 


3 25 


V-50 


400 


2 75 


2 75 


3 80 



'3 

L 10 
1 " 8 . 



100 
1 12 
1 50 
1 75 



B. BT TOOLING ( JAPAN ORIGIN ) 

1. BT - 35 

2 . BT - 40 ( POPULAR ) 

3. BT - 45 

4 . BT - 50 ( POPULAR ) 



ENGINEERING DATA 





taper 


D 1 




M 


T 1 


IZjl 

BT35 


2 15 


1 50 


2 08 


M12 » 1 75mm 


BT40 


2 57 


1 75 


2 48 


Mi 6 » 2 00mm 


BT45 


3 25 


2 25 


3 34 


M20 » 2 50mm 


BT50 

.1 ___ 


400 


2.75 


3 94 


M24 X 3 00mm 



f 

67 
1 06 
1 30 
1 50 




Styles of Toolholders 



A. SHELL MILL ADAPTER - SHELL MILL 








Styles of Toolholders 







Styles of Toolholders 



E. FLEX COLLET CHUCKS - GRIP & FLEX COLLETS 






F. BORING RING ADAPTER 




O 



ERIC 



30 



37 






Styles of Toolholders 



G. LENGTH COMPENSATING TAP CHUCK - TAP NUT / COLLET REQUIRED 




H. TAP COMPENSATING TAP ADAPTER - USE UNIVERSAL TAP ADAPTER 
[ .88 TENSION ( EXPAND ) & .38 COMPRESSION ] 



r SIZE 1 0 ~ 9/19 TAP & 1/8 PIPE 
' SIZE 2 5/16 - 7/8 TAP & 1/4 ,1/2 PIPE ] 
SIZE 3 13/16 - 1-3/8 TAP & 3/4, 1" PIPE ] 
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2.5 



TOOLHOLDER 



IDENTIFICATION SYSTEM 




C = V-FLANGE 2 
B = BT FLANGE 3 
M = MILACRON 4 

5 

6 



30 TAPER 
35 TAPER 
40 TAPER 
45 TAPER 
50 TAPER 



A = AUTOMATIVE 2 
C -= COLLET 3 

E = END MILL 4 
F = STUB ARBOR 5 
H = BORING HEAD 6 
J = JACOBS TAPER 
M = MORSE TAPER 
P = RIGID TAP HOLDER 
S = SHELL MILL 
T = TAP 
W = TEST BAR 
X = BLANK BAR 



EXTRA SHORT 
STUB 

STANDARD 
EXTENDED 
EXTRA EXTENDED 
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FITS ERICKSON STYLE COLLET CHUCKS 
EACH SIZE HAS A GRIPPING RANGE OF 1/64 



Stvies of Collets 
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CQMMANL 



• Four different series to fit many needs 

• Different nose diameters to solve clearance problems 

• Collets collapse 1/64‘ 

• Black oxide finish to protect precision ground surfaces 

• The last four digits of our collet part numbers are the ID size 

NOTE For best grip and precision we recommend the Micro Precision"* Collet series as lound on 
preceding pages 



Command 
Double Angle 
Collet 
Extensions 



4 






A— 






PART HO. RAHGE COUIT A B C E 

DACE-0030 .n46-.250 DA30 .500 5.50 6.88 .56 

DACE-0020 .062-.375 DA20 .750 5.50 7.23 J3_ 

DACE-0010 .125-.562 DA10 1.000 5.50 7.50 1.06. 



DACE-0018 .250-.750 DAI 8 1.250 5.50 7.41 1.44 



DOUBLE ANGLE COLLETS 



DA3Q ■ DA20 



PART NO. 
DA30-0046 




PART NO. 

DA20-0062 



PART NO. 

DAI 0-0125 



DA30-0062 DA20-0078 DA10-014Q 



PART HO. 

DAI 0-0375 
DAI 0-0390 



PART NO. 

DAI 8-0250 
DAI 8-0265 



PART NO. 

DAI 8-0531 
DAI 8-0546 



DA30-0078 DA20-0093 DAI 0-01 56. 



DA3Q-0093 

DA30-Q109 



DA20-Q109 

DA2Q-0125 



nAlO-0171 
DAI 0-01 87 



DAI 0-0406 
DAI 0-0421 



DAI 8-0281 
DAI 8-0296 



DAI 8-0562 
DAI 8-0578 



DA1 0-0437 ■ DAI 8-031 2 ' DAI 8-0593 



DA30-0125 ■ DA20-014Q • DAI 0-0203 DAI 0 -0453 ■ DAI 8-0328 — DA19iQ609 
nA3n-014Q DAPn-niSR ~DA1Q-0218 DAI 0-0468 DAI 8 -0343 ■ DAI 8-0625 



DA30-0156 DA2Q-0171 DAI 0-0234 

DA30-0171 DA20-0187 DAI 0-0250. 



DAI 0-0484 
DAI 0-0500 



DAI 8-0359 
DAI 8-0375 



OA1 8-0640 
DAI 8-0656 



nA 3n-ni87 : DA20-0203 DAI 0-0265 DAI 0-051 5 ■ D AI 8-0390 DMSiQSZl 

DA30-02Q30A2Q:Q218_ OAIQ-0281 DAI 0-0531 DAI 8-0406 ' DAI 8-0687 

DA30-0218 DA20-0234 DA10-Q296 DA10-Q546 ' DA 18-0421 ■ DA18-Q7Q3 

DA30-Q234 ■ nA2Q-Q250 DAI 0-031 2 DAI 0-0562 : DA18-Q437 ' OA19-Q7T9. 



DA3Q-0250 OA2Q-Q265 ’ DAI 0-0328 

SET: i DA20-Q281 ' DAI 0-0343 _ 

DA30-1400 DA2Q-0296 • DAI 0-0359 



SET: DA1 8-0453 ! DAI 8-0734 

DAI 0-2900 DAI 8-0468 ' DAI 8-0750 



OA20-0312 

DA2Q-0328 

DA20-0343 

DA20-0359 



SET: 

DA20-2100 



DAI 8-0484 
DAI 8-0500 
DAI 8-051 5 



SET: 

DAI 8-3300 




COLLET B 



DA18 1.625 1.035 



DA20 


1.188 


.531 


DA10 


1.438 


.769 



REPUCEMENT NUT 
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PART NO. 


D' 


E 


DACN-0030 


V? 


.56 


DACN-0020 


3/j 


.83 


DACN-0010 




1.06 



DACN-0018 iVa 1-44 
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Styles of Collets 
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Floatina Reamer Holders 



A. ALLOWS REAMER TO ALIGN TO PREVIOSLY DRILLED HOLE 

B. MOST ALLOW .06 TOTAL RADIAL FLOAT 

C. TOOLHOLDER AND COLLET TO MATCH IN SIZE CAPACITY 



o 





1 






H2 


— I . f 



o 
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Toolholder Retention Stud 



1 



6. TOOLHOLDER RETENTION STUD ( RETENTION KNOB ) 

A. TOOLHOLDER RETENTION STUDS ARE NOT NECESSARILY INTERCHANGEABLE 
ACROSS VARIOUS TYPES OF TOOLHOLDERS OR MACHINE TOOL MODELS. 



BT-Flange 



—A— 

r-y? 



V-Flange 



Metnc 
Thrud 





1 JAPANESE STYLE REIENTIDNKNOBS^ 




—i 


TAPER PART RO. 


A 


B 


C ANGLE TAPER PART K’O. A B 


C ANCLE 


30 


RB2M-0001 


.43 


.27 


.90 45: « 


RB4E-0001 .59 .39 1.27 45' 




RB2M-0002 






60* . 


RB4E-0002 


60; 


If 


RB3M-0001 


IT 


.33 


1.10 45'’ 


RB4E-0003 


90' 




RB3M-0100 


.54 


.35 


1.10 60* 45 


RB5E-0001 .75 .55 


1.58 45; 




RB3M-0101 


.55 


.31 


.91 90* 


RB5E-0003 


90' 


iT 


RB4M-0001 


.59 


.39 


1.38 45: 50 


RB6E-0001 .91 .67 


1.78 45.' 




RB4M-0002 






60' . 


RB6E-0002 


eg: 




RB4M-0003 






90' 


RB6E-0003 


90.' 


aT 


RB5M-0001 


~75 


.55 


1.57 45' • 


RB6E-0001-C 


45: 




RB5M-0002 






eg: 


RB5E-0002-C 


60' 




RB5M-0003 






90' 








RB6M-0001 




.67 


1.78 45' 








RB6M-0002 






60: 








R86M-0003 






90' ; 

i 






1 OTHER RETENTION KNOBS FDR DOMESTIC AND IMPORTED MACHINES 1 


30 


RB2M-0100 


.47 .3“ 


1 .94 R* i 40 


RB4E-0100 .59 .39 


1.05 90' 


50 


RS6M-0114-C 


1.10 .83 1.34 75* ! 


RB4E-0101 .59 .39 


.98 90' 










; 


RS4E-0104 .59 .41 


1.44 45' 










i 


RS4E-0106 .59 .39 


1.38 45' 












RS4E-0109 .52 .39 


.47 50' 










i 


RS4E-0110 .93 .83 


.39 75' 










1 


RS4E-0111 .50 .31 


.75 75' 










1 


RS4E-0114-C .75 .55 


1.02 75' 












RB6E-0100** .91 .67 1.78 90' 












RS6E-0101 .94 .71 


1.23 90' 












RS6E-0101-C .94 .71 


1.23 90' 










i 

1 


RS6E-0114-C 1.10 .83 


1.34 75' 



* R designates radius. 

C at end of Part No. designates coolant hole. 



I 
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Flanaes 





* ... 




^ ■ 


B 








Thread 




* 


Size 


:*T.: J 






li 


1 


Cootaht 






Hole 








—A—: 






Tnrcad 

S(2e 



V-Flange 



U.S.ANSI>> 

for machines IWTHIhiu-ThE-Spindle Coofanl 



TAfER 


PART NO. 


A 


1 


Thread Size 


38 


RC2E-0001 


.52 


.76 


1/2-13 


48 


RC4E-0001 


.74 


.64 


5/8-11 


45 


RC5E-0001 


.94 


.82 


3/4-10 


58 


RC6E-0001 


1.14 


1.00 


1-8 


U.S.ANS1~ 1 

tor machines W/THOf/rThra-lhe-SpintHe Coolant 1 


TAKX 


PART NO. 


A 


1 


Thread Size 


48 


RC4E-0002 


* .74 


• .64 


5/8-11 


45 


RC5E-0002 


.94 


.82 


3/4-10 


58 


RC6E-0002 


1.14 


1.00 


1-8 



BT-FIange 




MODIFIED U.S. ANSI — 

with metric thread and coolant hole 


TAPER 


PART NO. 


A 


1 


Thread Size 


48 


RS4M-0105 


.74 


.64 


M16-2 




RS4M-0115 


.74 


.75 


Ml 6-2 


45 


RS5M-0106 


.94 


.82 


M20-2.5 


50 


RS6M-0105 


1.14 


1.00 


M24-3.0 



o 
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Adapter Locking Fixture 



A. HOLDS AND PROTECTS THE ADAPTER SHANK WHEN CHANGING TOOLS 
IN COLLET OR SHELL MILL ADAPTERS. 



B. 


V - 30 


AND 


BT - 35 


2.5 


INCH 


HEX 


SHANK 


ON 


FIXTURE 


C. 


V - 40 


AND 


BT - 40 


3.0 


INCH 


HEX 


SHANK 


ON 


FIXTURE 


D. 


V - 45 


AND 


BT - 45 


3.5 


INCH 


HEX 


SHANK 


ON 


FIXTURE 


E. 


V - 50 


AND 


BT - 50 


4.0 


INCH 


HEX 


SHANK 


ON 


FIXTURE 



[O, 






8. PRE-SETTING HEIGHT GAGE 

A. ALLOWS FOR SETTING OF TOOL LENGTHS OFF OF MACHINE. 









V- 



1 



(-P— Qj 



I t ' 



lEF 



-.J. 



ua 
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Command Toolhoider Blueprints 






EaED/A\G3[£) 



OESCRIPTIIW; CT-50. .750 I.D. ADJPTOH 9tM 
A^LHl KITH XBUHlOOl 




DATE • 


SCALE 


DRAVN 




PHT NO; C6P2-OCOI ^ 


5-27-9T 


.75 ^ 


B.H. i 


lOFl 


rao NO: 122700-1 



2.75 DIA 



7/24 TAP0 
CT-50HUWGE 




1.5D DIA 





DESCRIPTION: BT-40 RETENTION KNOB 
VITH 3/16 COOLANT HOLE 




DATE • 


SCALE 


DRAWN 


SHST 


PRT NO: RB4E-0001-C 


7-1-93 


1.25 


B.H. 


1 OF 1 


0»S N0:6152-A 







^^GKIEO/SlGaiD 


DESCRIPTION: M HIH 8T-40 BACK HIE i IH) 
DK am CHUCK 
NOSE IBKH = 3.50 ASSBfiE 


ASSB&y DRAVIN6 
REBeCEOtiY 


DATE • 


SCALE 


DRAW 


SHET 


PRT NO; SPECIAL 


12-15^ 


.75 


B.H. 


lOFl 


ms NO: 148022-A 



ERIC 

hiiiiffliifftifininaaa 

I 




SnPSQBS 

PiWrW;XIIS-2215 

( coajMT..i2]}flj({i£/iciieHiUEiu^ 
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TOLfflANCES U.O.S. 


.X 


i.030 


.)(X 


i.020 


M 


iJllO 


m 


i.OOS 


AMaPS 


fue 



^^BaGOisiaE) 


DES5ffnDN:0T-5O, STAMM IflEIH 
1,500 0C HU miK 


HAFL: 1 


DATE- 


SCAUE 


DRAW! 


SHET 


P8T»;06E4-15l)O \ 


3/7/95 


.75 


R.J. 


lOFl 


nffiMl:2217H}-A | 






IC 




I 

(, 



• 






DESCHIPTIQN; Q-SO. STANDABD LMTH 
.625 fflD Hill HOLIH 



DATE • 


SCALE 


GGAHN 


SHE! 


6-4-93 


.75 


B.H. 


1 OFI 



PRT NO: CEF4-nii?5 
DUG HO; 121610-A 




M 



1 






OESCRIPTiaN-.a-SO.STANDM) IflIGTH 



DR32 COUE CHUCK 
NOSE LBiGTtM.O' ASSBffiLH) 



DATE • 


SCALE 


DRAW 


SHET 


6-4-93 


.75 


B.H. 


lOFl 



PRT NO- CBC4-0Q32 
M NOr 12121Q-A 




PfflT «1; )HS-2215 

raS-221K ( CM,J2imJinf WllOAI£«»mMl]IH) ) 
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Your Notes: 




i 



Trainina Daily Guide 



Sessions Three & Four 

During this four hour segment, participants wiii: 

1 . Discuss functions and keys as found on a CNC 
Operator Panei. 

2. Execute a short MDi command using appropriate 
keys. 

3. "Write” a short CNC drili program using data 
input keys. 

4. "Write" a short CNC miliing program using data 
input keys. 

5. "Edit" an existing program using aiter, deiete, 
insert, cursor and page keys. 



66 



CNC Operator Panel 





42 
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CNC Operator Panel Usage 



Identify the location of the following eiements on 
the control panel: 

1 . Mode Select - OPR/A!arm Function Key 

A] Edit 

B] Auto (Memory) 

C] M.D.i. 

D] Handle 

E] Jog 

F] Zero Return (ZRN) 



2 . 



o 

ERIC 



Reset 

A] 

B] 



Clears Alarm 

Back to Start-Up Condition 



3. Override Knobs 

A] Spindle Override 

B] Feed Rate Override 
*C] Rapid Override 

*May have to set dry run to "ON" if no 
button exists. 

Will control rapid and feed. 

4. Feed Hold 

A] Stops axes motion 

B] Coolant and spindle not stopped 



43 
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CNC Operator Panel Usage 



5. Manual Pulse Generator (Job Knob) 
A] Increments Switchable 

X1 = 

X10= 

X100 = 



Program/Edit Keys 




A] 


Edit Mode 




B] 


INS = 


of block 


C] 


DEL = 


of word 


D] 


ALT = 


of word 


E] 


EOB = 


command 


F] 


CAN = 


of last entry 


Input Key Use 




A] 


Tool Length Offsets 




1. DWord 






2. H Word 




B] 


Work Coordinate Offsets 




1 . G54-G59 






a] 01 = 






b] 02 = 






c] 03 = 





44 
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CNC Operator Panel Usage 



8. Power On 

A] Enables drive motors 



9. Emergency Stop 

A] Panic button 



1 0. Percentage Spindle Load Meter 

A] Working percent of spindle 



11. Fault Reset 

A] Machine reset after error 



12. Soft Keys 

A] Left arrow (function menu) 

B] Right arrow (operation menu) 



c 



o 

ERIC 
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CNC Operator Panel Usage 



13. XYZBKeys 

A] Use in zero return 



14. Data input keys 

A] Program entry or edit 



15. Start/Output Key 

A] Upload program to computer 



16. Cursor Keys (Up and Down) 
A] Search use 



17. Page (Up and Down) 

A] Different screens 

B] Program editing 



46 
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CNC Operator Panel Usage 









O 

ERIC 



CNC Operator Panel 



1 . M.D.i. the machine to start spindle in a clockwise 
direction at 400 RPM. 

2. Turn coolant on 

3. Use MPG to mill edge of part 



Steps: 

1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 



73 







CNC Operator Panel v_ 



1 . Correctly input a CNC program to mill a slot using 
the keyboard. 

Steps: 

1. 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 

9 . 

10. 



50 






CNC Ooerator Panel 



1 . Correctly edit a CNC program using EDIT keys 
found on the keyboard. 

Program # 

Steps: 





Your Notes 
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Your Notes 
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Trainina Dailv Guide 



Session Five 

During this two hour segment, participants wiii: 

1 . Discuss the importance of Aiarm Code Numbers 
as found on FANUC and simiiar controis. 

2. Discuss Aiarm contents. 

3. Define and expiain important ietters and numbers 
pertaining to Aiarm Codes. 



4 . 



Expiain what to do when ciear Aiarm message 
are on the CRT screen. 




Alarm List | 


Trouble shooting by Alarm Display. 


1 • • 


Alarm List 




1 When an alarm occurs, the alarm message is I 


1 automatically displayed on the CRT. I 


Classification 


Alarm Number 


Program errors, operation errors 


000-222 


i 

The next few pages give the alarm number and the 


contents of that alarm. 


• 
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/ 



Alarm Codes 



o 

ERIC 



Number 


Contents 


000 


A parameter which requires the power off 
was input, turn oft power. 


001 


TH alarm (A character with incorrect parity 
was input). Correct the tape. 


002 


TV alarm (The number of characters in a 
block is odd). This alarm will be generated 
only when the TV check is effective. Correct 
the tape. 


003 


Data exceeding the maximum allowable 
number of digits was input (Refer to the item 
of max. programmable dimensions.) 


004 


A numeral or the sign * • * was input without 
an address at the beginning of a block. 


005 


The address was not followed by the 
appropriate data but was followed by another 
address or £08 code. 


006 


Sign •* • input error (Sign * • * was input 
after an address with which it cannot be used. 
Or two or more ** • " signs were input.) 


007 


Decimal point ** - • input error (A decimal 
point was input after an address with which it 
can not be used. Or two decimal points were 
input.) 


009 


Unusable character was input in significant 
area. 


010 


An unusable G code was commanded. 


on 


Feedrate was not commanded to a cutting 
feed or the feedrate was inadequate. 



(Note) “T" is a general lerni for 0-TC and 00-TC. 

“M** Is a general lerm lor 0*MC and 00-MC 



Number 



OU 



015 



021 



023 



027 




Conlenls 



In variable lead dreading, the lead 
incremental and decremental outputted by 
address K exceed the maximum command 
value or a command such that the lead 
becomes a negative value is given, 
only 



A synchronous feed is specified without 
the option for threading / synchronous 
feed. 

M only 



The number of the commanded axes 
exceeded that of simultaneously controlled 
axes. 

M only 



An axis not included in the selected 
plane (by using Gi7, Gi8. Gi9)was 
commanded in circular interpolation. 



In dfcular interpolation by radius 
designation, negative value was 
commanded lor address R. 

M only 



No axis is specified in G43 and G44 blocks 
for the tool length compensation type C. 
Offset is not canceled and another axis is 
offset for the tool length compensation type 
C. 



028 In the plane selection command, two or more 
axes in the same direction are commanded. 



The offset valus specified by H code is loo 
large. 

M only 

The offset valus specified by T code is loo 
large. 

T only 



The offset number specified by H code for 
tool length offset or cutter compensation is 
loo large. 

M only 

The offset number in T function specified for 
tool offsel is loo large. 

T only 



In setting an offsel amount by GlO. the offsel 
number following address P was excessive or 
it was not specified. 



In setting an offsel amount by GlO. the offsel 
amount was excessive. 
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Alarm Codes 



Number 


Contents 


033 > 


\ point of Intersection cannot be determined 
or cutter compensation C. 
only 




fK point of intersection cannot be determined 
for tool nose radius compensation. 

T only 


034 


The start up or cancel was going to be 
performed m the G02 or G03 mode m cutter 
compensation C. 

M only — 




The start up or cancel was going to be 
performed in the G02 or G03 mode m tool 
nose radius compensation. 

T only 


035 


G39 is commanded in cutter compensation B 
cancel mode or on the plane other than offset 
plane. 

M only 




Skip cubing {G31 ) was specified in tool nose 
radius comapensation mode. 

T only 


036 


Skip cutUng (G31) was specified in cutter 
compensation mode. 

M only 


037 


G40 is commanded at the plane other than 
offset plane »n cutter compensation 8. The 
plane selected by using Gl7, Gi8 or G19 is 
changed in cutter compensation C mode. 

M only 

The offset plane is switched in tool nose 
radius compensation, 
only 


038 


Overcuttmg will occur in cutter compensation 
C because the arc start point or end point 
coincides with the arc center. 

M only 




Overcutting will occur in tool nose radius 
compensation because the arc start point or 
end point coincides with the arc center. 

T only 


039 


Chamfering or corner R was specified with a 
start-up, a cancel, or switching between G4l 
and G42 in tool nose radius compensation. 
The program may cause overcutting to occur 
in chamfering or comer R. 

T only 


040 


Overcutting will occur in tool nose radius 
compensation in a canned cycle G90 or 
G94.T only 



Number 


Contents 


041 C 

C 
r 


)vercutting will occur in cutter compensation 
A only 


( 

c 


Dvercutting will occur in tool radius 
rompensation. 
r only 


042 

1 

1 


Fool position compensation is commanded in 
loot radius compensation. 

M only 1 


044 


One of G27 to G30 is commanded in canned 
cycle mode. 

M only 


046 


Other than P2. P3 and P4 are commanded 1 
for 2nd, 3rd and 4ih reference point return 
command. 


050 


Chamfering and comer R are commanded m 
the thread cutting block. 


051 


Improper movement or the move distance of I 
the block next to that for which chamfering 
and comer R*a"e commanded. | 


052 


The block next to the block lor which 1 

chamfering and corner R are commanded is I 
notGOI. 1 


053 


9n the chamfering and comer R comma.'^ds, 
two or more of 1. K and R are speafled. 
Otherwise, the character after a comma f.*) 
is not C or R in direct drawing dimensions 1 

programming. | 


054 


A block in which the chamfering or the comer 
R was specified includes a taper command, j 


055 


In the block for which chamfering and corner 
R are commanded, the move distance is 
commanded less than the comer R amount. 


056 


Neither the end point nor angle is specified m 
the command for the block next to that for I 

which only the angle is specified (A). In the 
chamfering command, I (K) is commanded for 1 
the X (Z) axis. | 


057 


Block end point is not calculated correctly in 
direct dimension drawing programming. 1 


058 


Block end point is not found in direct 
dimension drawing programming. j 


059 


The program with the selected number cannot 
be searched, in external program number j 

search. 1 
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Alarm Codes 



Number 


Contents 


070 


The memory area is Insufficient 


071 


The address to be searched was not found. 
Or the program with specified program 
number was not found in program number 
search. 


072 


The number of programs to be stored 
exceeded 63 or 1 25 (option). 


073 


The commanded program number has 
already been used. 


074 


The program number is other than i to 9999. 


076 


Address P was not commanded in the block 
' which includes an M98 command or a G65 
command. 


077 


The subprogram was called in three or five 
folds. 


078 


A program number or a sequence number 
which was specified by address P in the block 
which includes an M98, M99, M65 or G66 
was not found. 


07& 


The contents of the program stored in the 
memory did not agree with that m tape tn 
collation. 


080 


In the area specified by parameter c. the 
measuring position reach signal does not 
come on. (AutomaDc tool compensation 
function) 

T only 


081 


Automatic tool compensation was specified 
without a T code. (Automatic too) 
compensation function) 

T only 


082 


T cod^ and automatic tool compensation 
were specified m the same block. (Automatic 
tool compensation function) 

T only 


083 


in automatic tool compensation, an invalid 
axis was specified or the command is 
incremental. (Automatic tool compensation 
(unction) 

T only 


085 


When entering data in the memory by using 
ASR or Reader / Puncher interface, an 
overrun, parity or framing error was 
generated. The number of bits of input daia or 
setting of baud rale is incorrect. 



Number 


Contents 


060 


Commanded sequence number was not 
found in the sequence number search. 


061 


Address P or Q is not specified in G70, G71 , 
G72, or G73 command. 

T only 


062 


• The depth of cut in G7i or G72 is zero 
or negative value. 

• The repetitive count in G73 is zero or 
negative value. 

• The negative value is specified to A i or 
Ak in G74 or G75. 

• A value other than zero is specified to 
address U or W, though A i or A k is 
zero in G74 or G75. 

• A negative value is specified to Ad, 
though the relief direction in G74 or G75 
is determined. 

• ^ero or a negative value is specified to 
the height of thread or depth of cut of 
1st time in G76. 

• The specified minimum depth of cut in 
G76 is greater than the height of thread. 

• An unusable angle of tool lip is specified 
in G76. 


063 


The sequence number specified by address P 
in G70, G71. G72. or G73 command cannot 
be searched. 

T only 


065 


® GOO or G01 IS not commanded at the 

block with the sequence number which 
IS specified by address P in G71 , G72, 
or G73 command. Tonly 
« Address Z (W) jr X (U) was 

commanded in the block with a 
sequence number which is specified by 
address P in G71 or G72, respecively. 


066 


An unallowable G code was commanded 
between two blocks specified by address P 
and Q in G71, G72 orG73. 

T only 


067 


G70, G71, G72, or G73 command with 
address P and Q was specified in MDi mode. 
T only 


069 


The final move command in the blocks 
specified by P and Q of G70, G71, G72 and 
G73 ended with chamfering or corner R. 

T only 
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Alarm Codes 



Number 


Contents 


086 


When entenng data in the memory by using 
Reader / Puncher interlace, the ready signal 
(DR) of reader / puncher was turn' d oft. 


087 


When entering data in the memory by* using 
Reader / Puncher jnieftece, though the read 
terminate command is specif^, input is not 
interrupted after 10 characters read. 


090 


The reference point return cannot be 
performed normalty because the reference 
point return start point is too dose to the 
reference point or the speed is too slow. 


092 


The commanded axis by G27 (Reference 
point return check) did not return to the 
reference poinL 


094 


P type cannot be specified when the program 
is restarted. (After program intem;ption, the 
coordinate system setting operation was 
performed.) 


095 


P type cannot be specified when the program 
is restarted. (After program interruption, the 
external work offset amount changed.) 


096 


P type cannot be specified when the program 
is restarted. (After program interruption, the 
work offset amount changed.) 


097 


P type cannot be directed when the program 
is restarted. (After power ON. after 
emergency stop or P / S 94 to 97 reset, no 
automatic operation is performed.) 


098 


A command of the program restart was 
specified without the reference point return 
operation after power ON and emergency 
stop, and G28 was found during search. 


099 


After completion of search in program re - 
start, a move command is given with MDl. 


100 


Setting data PWE is set to 1. Turn it to 0 and 
reset the system. 


101 


The power was turned off while rewnting the 
contents of the memory in the part program 
storage & editing operation. When this alarm 
is generated, set the setting data PWE to 1 
and turn on the power whi.e pushing the 
DELET to clear the memory. 


110 


The absolute value of fixed decimal point 
display data exceeds the allowable range. 



Number 


Contents 


111 


The calculation result of macro InstAiCtKXi 
exceeds the allowable range (• 2^2 to 2^2 
• 1). 


112 


Division by zero was specified, (irtcluding tan 
90*) 


113 


A function which cannot be used in custom 
macro is commanded. 


114 


An undefined H code is designated in G65 
block. For custom macro A 




There is an error in other formats than 
< Formula > . For custom macro B 


115 


A value not defined as a variable number 
is designated. 




The header contents are improper. Thts 

alarm is given in the following cases: 

High speed cycle machining 

1 . The header corresponding to the 
specified call machining cycle number is 
not found. 

2. The cycle connection data value is out 
of the aiiowabie range (0 • 999). 

3. The number of data in the header is out 
of the allowable range (1 • 32767). 

4. The storing start data variable number of 
executable format data is out of the 
allowable range (#20000 - #85535). 

5. The last storing data variable number of 
executable format data is out of the 
allowable range (#85535). 

6. The storing start data variable number of 
executable format data is overlapped 
with the variable number used in the 
header. 


116 


The variable number designated with P is 
forbidden for assignment 




The left side of substitution statement is a 
variable whose substitution is inhibited. 


118 


The nesting of bracket exceeds the upper 
limit (quintuple). 


119 


The argument of SORT or BCD is 
negative. 




The SORT argument is negative. Or BCD 
argument is negative, and other values than 0 
lo 9 are present on each line of BIN 
argument For custom macro B 


122 


The macro modal call is specified in double. 
M only 







Alarm Codes 
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Number 


Contents 


123 1 

< 


vtacro control command is used during DNC 
Dperalion. 


124 1 


DO - END does not correspond to l : l. 


125 


The unusuable address is used in G65 block. 
For custom macro A 




< Formula > format is erroneous. For custom 
macro B. 


126 


In DOn, 1 < n <3 is not established. 


127 


NC and macro commands are contused. 


123 


The sequence number specified in the branch 
command was not 0 \0 9999. Or, it cannot be 
searched. 


129 


An address which is not allowed in 
< Argument Designation > is used. 
T only 


130 


In axis control, a 3rd axis control command 
was given by PMC* during Ct control. On the. 
contrary, an attempt was made for Cf control 
from PMC during axis control. 


131 


Five or more alarms have generated m 
external alarm message. 


132 


No alarm No. concerned exists in external 
alarm message dear. 


133 


Small section data is erroneous in external 
alarm message or exterhal operator message. 


135 


Without any spindle orientation, an 
attempt was made for spindle indexing. 
T only 


136 


A move command of other axes was 
specified to the same block as spindle 
indexing addresses C, H. 

T only 


137 


A move command of other axes was 
specified to the same block as M • code 
related to spindle indexing. 

T only 


139 


An axis is selected in commanding by PMC 
axis control. 


U1 


G51 (Scaling ON) is commanded in the tool 
offset mode. 

M only 


U2 


Scaling magnification is commanded in other 
than 1 • 999999. J 



Number 


Contents 


143 T 

C 
tl 
h 


’he scaling results, move distance, 
oordinate value and circular radius exceed 
he maximum command value. 

A only j 


144 1 

C 

1 


fhe coordinate rotation plane and arc or tool 

Dffset C plane differ from each other. 

vt only I 


145 

i 


The condition at the polar coordinate 
interpolation start or cancel is not correct 
G112/G1 13 are commanded by other 
mode than G40, 

There are error at the plane selection. 
(Error of parameter setting) 

T only 1 


146 


G code which cannot be commanded are 
specified r^.uring the polar coordinate 
interpol* lion mode, 

T only 1 


1 148 


Automatic comer override deceleration rate is 
out of the settable range of judgement angle. 
Check parameter No. 0213. 021 4. 0215. 

M only 


1 150 


Tool Group No. exceeds the maximum 
allowable value. 

M only 


1 151 


The tool group commanded in the machining j 
program is not set 1 

M only 


1 152 


The number of tools within one group 
exceeds the maximum value registerable. 

M only 1 


j 153 


A T'Code is not stored in the due block. 

M only 1 


1 154 


When the group is not commanded, H99 or 
D99 was commanded. 

M only 1 


155 


In the machining program, M06 and T code j 
in the same block do not correspond to ,the 
group in use. 

M only 1 


I 156 


P and L commands are missing at the 
head of program in which the tool group 
IS set. 

M only 1 


6 j 


The number of tool groups to be set exceeds 1 
ihm maximum allowable value, 1 




Alarm 



' . 


dumber 


Contents 




158 T 

K 


he tool lile to be set is too excessive, 
only 




159 C 

V 


)uring setting program execution, power 
vas OFF. 

A only 




160 [ 


different M code is commanded in Heads l 
and 2 as wailing M code. 

DTT only 




165 


An attempt was made to execute a program 
of an even number in Head l or an odd 
program number in Head 2. 

OTT only 




175 


Conditions when pertorming circular 
interpolation start or cancel not correct 

1 . Gi 07 is not commanded simultaneously 
with rotation axis radius. 

2. G107 is commanded simultaneously 
with two axes. 

3. G 107 is commanded during cutler radius 
R compensation. 

T only. 


176 


G code is commanded during circular 
interpolaUon mode when commands cannot 
be performed. T only 


178 


Commanded in the G41/G42 mode. 


179 


The number of controlled axes set by the 
parameter 597 exceeds the maximum 
number. 


190 


In the constant surface speed control, the axis 
specification is wrong. 

(Misprogram) 

M only 


197 


The program commanded Ihe Ct axis lo 
move when ihe COFF signal was ON. 


200 


In the rigid lap. an S value is out ol the range 
Of is not specified. 

(programming error) 


201 


In the rigid tap. no F value is specified, 
(programming error) 


202 


In the rigid lap. spindle distribution value is 
loo large (system error) 


203 


In the rigid tap. position lor M29 or an S 
command is incorrect 



Codes 



Number 


Contents 


204 Ir 

b 
(1 


t the rigid lap. an axis movement is spealied 
etween M29 and G84 (G74) blocks, 
arogramming error) 


205 V 


Vhen G84 (G74) block is executed. 


210 ^ 
< 

[ 


4198 and M099 are executed in the 
ichedute operation. Ml 98 is executed in the 
3NC operation. 


211 < 
( 

1 


331 is commanded in the per revolution | 

Kimmand when the high-speed skip option is 
provided. 


212 


The direct drawing dimensions programming 
IS commanded for the plane including an 
additional axis. M only 
The direct drawing dimensions programming 
is commaJXJed lor the plane other than the Z- 
X plane. T only 


213 


Movement is commanded for the axis to be 
synchronously controlled. T only 


214 


Coordinate system is set or tool 
compensalidh of the shift type is executed in 
the synchronous control. 

T only 


217 


G251 is further commanded in the G25i 
mode. 

T only 


213 


P or Q is not commanded in the G251 block, 
or the command value is out of the range. 

T only 


219 


G251 and G250 are not independent blocks. 
T only 


220 


In the synchronous operation, movement is 
commanded by the NC program or PMC axis 
control interface for the synchronous axis. 

T only 


221 


Polygon machining synchronous operauon 
and axis control or balance cutting are 
executed at a ume. 

T only 


222 


Input and output are executed at a lime m the 
background edition. 

M only 
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Alarm Code Worksheet 


/. Define 
AT M onlv 






B] T onlv 






II. Explain 
A1 Code 065 








B1 Code 074 








q Code 010 











c> 



o 

ERIC 



'88 



59 







Alarm Code Worksheet 



D] Code 030 



E] Code 023 



F] Code 072 




Alarm Code Worksheet 



III. Apply your knowledge 

A code number comes on your CRT screen that is 
larger in value than #222. 

Does the alarm have anything to do with program or 
operation errors? 

Yes 

No 

Explain your answer: 
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Sessions Six and Seven 

During this four hour segment, participants wiii: 

1 . Define 'Tool Length Offset" 

Referring to this manuai. 

2. Expiain "G" Codes: G43, G44 and G49 which 
deal with tool length compensation. 

3. Understand command format using G43 or G44 
in the CNC program. 

4. Apply "H” and "D" words used for tool offsets. 

5. Understand preset tool methodology. 

6. Review tool presetter Information pages. 

7. Complete a tool length setting using a tool 
presetter on the shop floor. 

8. Complete setup sheet - with tool offset valve. 



Od 



Tool Offsets 



One tool length offset is known, a "G" Code will cap up 
the offset length for that tool in the program. 

Command format: 



N G43 Z H 



Where: 






N 


=r 


Sequence number 


G43 


=r 


Tool length offset positive direction 


z 


=r 


Z coordinate of tool 


H 


=r 


Length amount 


Ex. 




5.250 inches 


N 




G44 Z H 


Where: 






N 


= 


Sequence number 


G43 


=r 


Tool length offset negative direction 


Z 


=r 


Z coordinate of tool 


H 




Length amount 


Ex. 




-5.250 inches 


Tool cancel 




G49 


= 


Cancel offset amount 



£5 






Tool Offsets 



Two words which apply to tool offsets. 

"H" Word Used generally for tool length values 

"D" Word Used generally for tool radius values 

Tool offset numbers in control 

01 - 21 [Use for "H" words] 

22 - 64 [Use for "D" words] 
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1 



Tool Presetter 






I 




Tool Presetter 
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CONTROL 



nVPRVIEW 

The Parset MASTER control is based on the principle that there are 
OPERATIONS that are done to COMPONENTS. 

The four basic operations available are: 

STORE /ADD 
•>i/EASURE/ PRESET 
MODIFY / DELETE / CANCEL 
VIEW .< DISPLAY 

The three basic components thct the operations are applied to are: 

ZERO GAGE 

TOOL / TOOL ASSEMBLY 

TOOL PROGRAM 

By combining an operation with a component, you store information, into' the 
control and recall that inforrnation when necessary to measure or preset a 
particular tool. 

COMPONENTS 

ZERO GAGE: This is the calibration point which is used in the control to 
calculate the measurements. On all Controls, you must the crosshairs of the 
projector on the Zero Gage tip, before you- STORE / ADD the zero gage. This 
is necessary because the glass scales are read to get the current position of 
the machine when you STORE / ADD a zero gage. 

The data that is stored with a Zero Gage is : 

ZERO GAGE # - ID number 
X value - X value of the calibration point 

Z value - Z value of the calibration point 

TOOL / TOOL ASSEMBLY. A TOOL is a holder, cutting tool, retention knob, 
etc that is ready to be placed in the machine tool. The only difference between 
a TOOL and TOOL ASSEMBLY is that a TOOL ASSEMBLY is stored in' the 
memory of the control, and a TOOL is not. 
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PflRRFT MASTER 

The Parset Master is a DRO type control designed exclusively for use on tool 
measuring machines. 




STARTUP 

When the control is first turned on, it will go through a self 

that takes about ten seconds. When it is finished, the control will beep, and the 

pr^n^pfdlsplay will show -Referencs scales". To reference the scales nnove 

the iovstick in the X axis until the control beeps twice m rapid succession. Then 

move'^the Z axis until the control beeos twice in rapid succession. » 

you can move both axes at the same times JDnce the cantrol has beeped for 

both axes, the control is referenced. 





5) Type in the Z value for this tool from the number pad. This is normally the 
nominal length of the tool being stored. 

6) Press ENTER - Prompt display shows "X:?" 

'7) Type in the X value for this tool from the number pad. This is normally the 
nominal diameter of the tool being stored. 

8) Press ENTER - prompt display shows "ZG #:?" 

9) Type in the zero gage number for this tool from the number pad. This must, 
have been already stored with Store Zero Gage. 

1 0) Press ENTER - Prompt display shows 'TA stored" for a couple of seconds. 



STORING A TOOL PROGRAM 

1) Press STORE - prompt display shows "Store what?" 

2) Press TOOL PROGRAM - prompt display shows "TP #:?" 

3) Type in the tool program ID from the number pad. The ID can be up to 10 
digits long, and hypens (-) and decimal points (.) are allowed. 

4) Press ENTER - prompt displays shows "Step 1" for a couple of seconds. 

5) Prompt displays "TA or ZG". 

6) Press either TOOL ASSEMBLY or ZERO GAGE depending on what the first 
step of the program is going to be. 

IF YOU CHOOSE TA 

7) Press TOOL ASSEMBLY - prompt displays shows "TA #:?" 

8) Type in the tool assembly ID using the number pad. The tool assembly must 
have already been stored using Store Tool Assembly. 

9^ Press ENTER - Prompt display shows "Pkt #:?" 

10) Type in the pocket number for this step of the program using the number 
pad. 

11) Press ENTER - proir.pt display shows "TA step stored" for a couple of 
seconds. 
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length and diameter of a given tool. The only information you need to be able 
to Measure/P reset is the ID of the component. 

MEASURING A TOOL 

1 ) Put the tool in the Parsetter spindle 

2) Press MEASURE/PRESET • prompt display shows "Measure what?" 

3) Press ZERO GAGE - prompt display shows "ZG #:?" 

4) Type in the Zero Gage number from the number pad. 

5) Press ENTER 

6) You can now measure the tool. 

MEASURING A TOOL ASSEMBLY 

1 ) Put the tool in the spindle of the Parsetter. 

2) Press MEASURE/PRESET - Prompt display shows "Measure what?" 

3) "Press TOOL ASSEMBLY - prompt display shows "TA #:?" 

4) Type in the tool assembly ID number from the number pad 

5) Press ENTER 

6) You can now measure the Tooi Assembly 
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VIEW / DISPLAY: This allows you to look at what components are already 
stored in the memory of the control. You would use this if you needed to see if 
the component youwere looking forwas inthecontrol orif someone had deleted 
it. 

VIEWING A ZERO GAGE 

1) Press VIEW - prompt display shows "View what?" 

2) Press ZERO GAGE 

3) Use the UP ARROW and DOWN AR.ROW keys on the number pad to scroll 
the list of ZERO GAGES. The numcsrs ihat you see in the Z and X displays 
are the values of the Zero gage. 

4) To finish the view operation, either scroll off the end of the list, or press the 
CANCEL /NO key. 



VIEWING A TOOL ASSEMBLY 

1) Press VIEW - prompt display shows "View what?" 

2) Press TOOL ASSEMBLY 

3) Use the UP ARROW and DOWN ARROW keys on the number pad to scroll 
the- list of tool assemblies. The numbers that you see in the Z and X displays 
are the nominal values of that tool. To see which Zero Gage the tool assembly 
is using, press the MORE key once. This will change the prompt display so it 
will show the Zero gage. To change back to viewing the Tool Assemblies, press 
the MORE key once again. 

4) To finish the view operation, either scroll off the end of the list, or press the 
CANCEL /NO key. 
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MODIFY / DELETE/ CANCEL: This function allows you to permanently remove 
a given component from the memory of the control. This would be done either 
because that component was no longer used, or the memory of the control is 
full and you need to free some of it. 

. DELETING A ZERO GAGE 

WARNING - DO NOT DELETE ZERO GAGE # 0. This Zero Gage in required 
for the control to function correctly. 

1) Press CANCEL / NO - prompt display shows "Clear what?" 

2} Press ZERO GAGE - prompt display shows "ZG #;?" 

3) Using the number pad, type in- the number of the Zero Gage that you wish 
to delete. 

4) Press ENTER 

5) If the prompt display shows "ZG Cleared", then that zero gage was removed 
from the memory of the control. 

6) If the prompt display shows "ZG not cleared" - "Used in TA or TP", it means 
that either a Tool assembly or a Tool program is using that Zero gage, and it 
cannot be cleared. 



DELETING A TOOL ASSEMBLY 

1) Press CANCEL / NO - prompt display shows "Clear what?" 

2) Press TOOL ASSEMBLY - prompt display shows "TA tt:T’ 

3) Using the number pad, type in the number of the Tool Assembly that you 
wish to delete. 

4) Press ENTER 

■5) If the prompt display shows "TA Cleared", then that Tool Assembly was 
removed from the memory of the control. 

6) If the prompt display shows "TA not cleared" - "Used in TP", it means that a 
Tool program is using that Tool Assembly, and it cannot be cleared. 
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Projector Operation 





Thin band of light 



Position the tool tip in the projectors field of vision. 
Focus the tool by rotating until the image is sharp. 
Position the tool tip as sown in Figure . leaving a 
thin band of fight between the tool tip and the cross 
hair. The magnification of the projector is 20 times 
so that the error caused by this thin band is 
virtually insignificant. 




Cross hair rotation wheel 



Turn the cross hair rotation wheel until the desired 
angle is reached when viewed in the projectors 
internal protractor. This feature is used when 
measunng tools with leading edges. 



The Parsetter 240 is equipped with a lamp dimmer circuit to extend bulb life. If the machine is idle for 20 
minutes the power to the projector bulb is interrupted which dims the bulb. Touching the joy-stick turns 
this back on. 
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Ope rations Guide: Axis Control 



: 




Rough p 9 sitioning Is accompUshed by moving the 
joy-sticK in the directan desired. Two speeds are 
available for this jog feature, fast and ^w. These 
are selected by depressing or releasing the slow 
fast switch on the control panel. Fine adjustment 
is made utilizing the thumb wheels. 

The slow fast switch is a dead man switch which 
defaults to slow speed. Pressing and holding in 
the switch engages high speed. 

Pushing the joy-stick in the direction of an arrow 
will move the projector in that direction. Pushing 
the joy stick at 45 between two arrows will move 
the projector in both directions. 




_Rne adjustmerit range is unlimited. Two thumb wheels are provided for the X axis. Arrows on the machine 
indicate which direction to turn the thumb wheels to get the desired movement. 
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Tool Offset Presetting Basics 



What is presetting? 

Presetting is the act of positioning a tool tip at a specific set of coordinates. These locations are called the 
nominal tool dimensions. 

Why should you preset? 

There are four basic reasons to preset. These are as follows: 

1 . Certain diametrally adjustable tools (boring tools, reamers) require a diameter setting to produce a 
good pan. 

2. Multiple ^indle machines with the spindles at different heights require that tools be set for each spindle 
to produce identical pans. 

3. Special requirements of the piogram for clearance or machining conditions. 

4. Tools used on older controls that have no tool offset capabilities. 

How to preset an adjustable tool. 

1 . Diameter adjustable tools. 

Position the machine so that the diameter (or radius) desired is showing on the x axis display field of the 
control. Adjust the cutting bringing the tool tip to the cross hairs of the projector. 

2. Length adjustable tools. 

2.1. Positive lock end mill holders. 

Position the machine so that the length desired is showing on the Z axis display field of the control. Adjust 
the tool length using the back up screw, i ighten the side lock screw. Rnal tighten the side lock screw and 
snug the back up screw in a tigntening fixture, not the presetter spindle. 

2.2 Collet chucks. 

Collets draw down .005 - .015 as they are tiohtened. Position the machine so that the length desired + 
.015 is showing on the 2 axis display field of the control. Tighten the collet nut. Reposition the machine to 
measure the actual tool length. Snug up the back up screw. 

NOTE: Never tighten a collet chuck with the tool snugged up against a back up screw. This prevents the 
proper pull down aaion of the collet and can reduce the gripping power by as much as 50%. 








Tool Measurina Basics 





What is tool measuring? 

Tool measuring is the act of establishing a tools actual length and diameter. This is different from 
presetting in that no adjustment to the tool length and diameter to achieve specific dimensions is made. 

Why should you measure your tools? 

You can’t make a good part on a CNC machine until you at least know the tool length. At some point in 
the machine set up process you must establish this oimension either by a measuring operation or by 
touching off. 

How to measure a tool. 

1 . Tools with small radii 

Position the machine until the tool tip is. in the field of vision of the projector. Focus the tool by rotating 
until the image is sharp. Clamp the tool. Position the machine until the tool tip is aligned with the cross 
hairs of the projector. 

2. Tools with large radii 

Position the machine and focus the tool as above. Position the machine and measure either the length or • 
diameter. Press the hold button for the axis measured. Position machine and measure the other axis. 

Print a label if desired. Release the axis hold by depressing the button. 

3. Drills 



Drilled holes are generally dimensioned as shown in figure one. It is very easy to measure a drill to 
produce this feature by aligning the drills outside diameter and point with the projector cross hairs. 




Rgure 1. Dimension of drill depth. 




depth. 



4. Runout 

the runout of drills and other tools can be quickly and easily checked. Locate one edge of the drill on the 
cross hair of the projector. Press the absolute/incrememal switch on the control so the each axis reads 
zero. Rotate the tool 180 . Any run will be easily seen and can be measured by moving projector so that 
the other edge is located on the cross hair. Point runout of drills can be measured in the same way. 
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Maintenance & Trouble Shooting 



Replacing and centering the light bulb 

Turn off the power switch. Loosen the set screw and pull the lamp socket out. Pull the old bulb out. 
a ^ft doth p% up the new bulb and insert into the socket. Never gnp the bulb wrth bare fingers as this 
mav adversely afi^ bulb life. Push the socket back in the housing maicng sure that the filam^ is in the 
vertical position. Adjust the socket in and out of the lens housing to achieve the greatest projector 
illumination. Tighten the set screw. 



Preventive maintenance: 



Standard spindles 

Periodically oil spindle oiler with 30 weight oil. 

Optional air vacuum spindles 

Periodically check the water trap. If an excessive amount of water has accumulated, drain the reservoir. 
Periodically check the oiler, if the oil level is low refill the reservoir. 



I rouble shooting guide: 



We turn the machine on and nothing happens! Make sure machine is plugged in. 
Machine is plugged in and nothing happens! Check fuse and replace as required. 



Projector light works but the control is not on! Turn control on with switch located in front panel. 

When the tool pressure switch is engaged nothing happens! Make sure air line is properly connected, then 
increase pressure by turning the pressure control valve clockwise. 



Projector light is not on! Replace orojector bulb. Before repladng the bulb make sure that the machine is 
not in a dirnmer cycle. If the machine *s not used for 20 minutes the light bulb will automatically dim to 
improve bulb life. Moving the joy-stick turns the light back on. 

Axes will not move. Remove shipping bolts. 



Thank you again for purchasing a Parsetter 240. If you need additional information on accessories or 
service please call 1 -800-PARSET1 
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Considerations for the Preset Area 



Organizational ideas 

Do 1 have to reorganize my shop? 

No you don't have to reorganize your shop to benefit from your PARSETTER. What is required is some 
discipline and planning. 

Considerations for the preset area 

1. Locate an assembly/breakdown bench adjacent to the machine. Equip this with tightening foctures and 
a vise. Use this bench to assemble tools , install retention knobs and to do any final tightening. 

2. Establish some method of communicating the tooling requirements for a given program to the preset 
operator. 

3. DO equip your PARSETTER with a label printer. 

4. Have enough toolholders to set up the next job while the current job is running. 

5. Provide some means of transporting set up tool assemblies to the machine without banging the tapers 
together. 

6. Send any required perishable tools (inserts.drills.taps) to the machine along with the tool assemblies. 

Set Up sheets 

One method of communicating tooling requirements is through the use of a set up sheet. A sample of one 
type of set up sheet is shown on the next page. 
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Practical Operation of Presetter 






Tool Offset 



Complete setup sheet for Tool #1, after 
performing practical tool preset. 
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DATE 



CNC MILL TOOL SETUP SHEET 



OP 

NO. 


PART NAME 


PART # 


FIXTURE 

NO. 


PROGRAMMER 


L/0 # 














TOOL 

NO. 


TOOL 

DESCRIPTION 


SPINDLE 

ADAPTER 


TOOL 

ADAPTER 


SETUP 
( TLO ) 
HEIGHT 


COMMENTS 



































































































NOTES 
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Training Daily Guide 



Session Eight 

During this two hour segment, participants wiii: 

1 . Become familiar with the Matsuura CNC control 
panel. 

2. Power up a CNC machine in the proper sequence 
of events. 

3. Set the switches on the main operator's control 
panel to recommend settings. 

4. Understand procedures regarding automatic 
operation of CNC machines. 

5. Power down CNC machines in proper sequence 
of events. 

6. Understand how to access the program directory 
(library) on the Matsuura CNC machine. 



Mats^uura Control Panel 

♦ 
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BEST COPY AVAILABLE 






r:> 





Matsuura Control Panel 



Name the control features 



6 . 


28 . 


7 . 


29 . 


8 . 


30 . 


9 . 


31 . 


10 . 


32 . 


11 . 


33 . 


12 . 


34 . 


13 . 


35 . 


14 . 


36 . 


15 . 


37 . 


16 . 


38 . 


17 . 


39 . 


18 . 


40 . 


19 . 


41 . 


20 . 


42 . 


21 . 


43 . 


22 . 


44 . 


23 . 


45 . 


24 . 


46 . 


25 . 


47 . 


26 . 


48 . 


27 . 
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Powering Up CNC Machines! 


Lubrication 




1] 


Slide lube filled sufficiently 


2] 


Coolant oil tank 


3] 


Air lubricator 


1 Spindle Taper I 


1] 


Make sure it is clean 


2] 


Tapers of tool holders clean 


3] 


Pull stud is securely tightened 


I Doors of NC Unit I 




Make sure door is securely closed I 


I Turning Power On | 


1] 


Turn on main power switch and check if 
main power lamp is lit 


2] 


Press power of button on operation panel 
Note: some control require this to be 
pressed twice; first time for NC unit, 
second time for machine side 


Air Pressure 




1] 


Air lubricator normally requires 70 psi 



f 
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Manual Zero Return Axes* 



1] Set mode switch (10) to zero return 

2] Depress (+) button of the Manual Feed 
Push button switch (48) 

3] Continue pushing (+) push button unit all axes are 
at zero return position 

4] The first zero return speed after power ON is set at 
50% of the rapid feedrate. 

5] Axes traverse if first performed at rapid feedrate, 
then when the axis runs over the deceleration 
DOG, it decelerates and stops at zero point. Zero 
position lamp is then lit. 

*Note: some controls allow automatic 
zero return of all axes at power up. 






Automatic Operation (Memory Operation) 
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Automatic Operation (Memory Operation) 
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Stopping the Machine During Operation 
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Matsuura CNC Machine 



Procedure to brirlg up directory on CRT screen. 

1] Place mode switch in EDiT mode. 

2] Turn editor switch to ON. 

3] Press CANCEL button . 

4] Press ORiGlN button. 

5] Press CURSOR DOWN button. 

*Note: wait a few seconds and the programs residing 
in memory wiii be displayed on the machine. 





Matsuura CNC Control 



Questions. 

1 . Reference switch No. 10. Which mode is selected 
to manually references the axes? 



2. Which axis is reverenced first? Why? 



Why? 



3. What tells you on the control that the axes are at 
their home or zero return position? 



4. What does light No. 39 indicate? 
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Matsuura CNC Control 



5. For automatic operation, what should the following 
switches be set to? 

Switch On or Off 

Z Feed Neglect 

M, S, T, Lock 

Machine Lock 

Mirror Image 

6. Where should the axes X, Y, and Z position prior to 
shutting off the power? Why? 



Why? 



7. When the "Key Switch" is turned "ON", what does 
this allow you to do? 
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Your Notes 




Your Notes 
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Trainina Dally Guide 



Session Nine 

During this segment, participants wiii: 

1 . Understand the work address system. 

2. Understand prepatory and miscellaneous 
functions used in CNC programming. 

3. Understand how G Codes groups work in 
program format. 

4. Explain most common G and M codes in CNC 
language. 

5. Locate common errors In CNC program. 

6. Explain canned Z axis cycles. 

7. Explain the function of G99/G98 initial/R planes. 

8. Review questions on G and M codes. 
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Definitions: 



Work Address Format 

Addressing each work in a block by one or more 
characters which identify the meaning of the word. 



Word 

An ordered set of characters composed of a letter and 
some numeric value which may be used to cause a 
specific action of a CNC machine. 



Variable Block Format 

A format which allows the number of works in 
successive blocks to vary. A word address system is 
also a variable block format. 



Block 

A group of "words" considered as a unit and 
separated form other such units by an End of Block 
(EOB) character. 





CNC Code Lanquaqe 



Words and Numbers: 

N-Word 

A sequence number used to identify a block of 
information in your program. 

Sequence Number 

A number addressed by the letter identifying the 
location of blocks in a program. 

Examples: 

N5 : 



N15 ; 
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CNC Code Language 



Preoatorv Codes (G Function^ 

A number following address "G" determines the 
meaning of the command for the concerned block. 

G codes are divided into the foiiowing types: 

One Shot G Code 

G Code which is oniy effective in the biock which it is 
specified. 

Modal G Code 

G Code which is effective untii another G code of the 
same group is specified. 

Example: 

G01 and GOO ar modal G codes in Group 01. 

G01 X 

2 

GOO X 

2 
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G Codes 



GROUP 


DESCRIPTION 


GOO 


01 


RAPID POSITIONING 


GOl 


01 


LINEAR INTERPOLATION - USES FEEDRATE 


G02 


01 


CW CIRCULAR INTERPOLATION 


G03 


01 


CCW CIRCULAR INTERPOLATION 


G04 


★ 


DWELL - USES P FOR TIME/ 1 SEC = PIOOO 


G06 


★ 


POSITIONING ERROR DETECT OFF . . . YASNAC ONLY 


G09 


★ 


EXACT STOP CHECK — FOR SHARP EDGES 


G12 


it 


CIRCLE CUTTING CW ID ONLY . . . YASNAC ONLY 


G13 


it 


CIRCLE CUTTING CCW ID ONLY . . . YASNAC ONLY 


G17 


02 


XY PLANE DESIGNATION 


G18 


02 


XZ PLANE DESIGNATION 


G19 


02 


YZ PLANE DESIGNATION 


G20 


06 


INCH INPUT DESIGNATION 


G21 


06 


METRIC INPUT DESIGNATION 


G27 


★ 


REFERENCE POINT RETURN CHECK 


G28 


★ 


RETURN TO REFERENCE POINT ( MACHINE ” 0 ” ) 


G29 


★ 


RETURN FROM REFERENCE POINT 


G40 


07 


TOOL RADIUS COMPENSATION CANCEL 


G41 


07 


TOOL RADIUS COMPENSATION LEFT 


G42 


07 


TOOL RADIUS COMPENSATION RIGHT 


G43 


08 


TOOL LENGTH COMPENSATION PLUS DIRECTION 


G44- 


08 


TOOL LENGTH COMPENSATION MINUS DIRECTION 


G49 


08 


s 

tool length COMPENSATION CANCEL 


G45 


★ 


TOOL OFFSET INCREASE 


G46 


★ 


TOOL OFFSET DECREASE 



* - ONE SHOT CODE 

1. ONLY G-CODES FROM THE SAME GROUP CAN CANCEL EACH OTHER 

2. ONLY 1 G-CODE FROM THRE SAME GROUP IN A LINE 
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G Codes 



I GROUP 


DESCRIPTION 


G81 


09 


CANNED CYCLE # 1 FEED IN RAPID OUT 
SPOT DRILLING 


G82 


09 


CANNED CYCLE # 2 FEED IN, DWELL, RAPID OUT 
CHAMFERING 


G83 


09 


CANNED CYCLE # 3 DEEPHOLE DRILLING 


G84 


09 


CANNED CYCLE # 4 

TAPPING ( PITCH * RPM * .98 = FEEDRATE ) 


G85 


09 


CANNED CYCLE # 5 FEED IN, FEED OUT BORING 


G86 


09 


CANNED CYCLE # 6 

FEED IN, SPINDLE STOP, RAPID OUT - BORING 


G87 


09 


CANNED CYCLE # 7 

FEED IN, SPINDLE STOP, MANUAL OUT 


G88 


09 


CANNED CYCLE # 8 

FEED IN, DWELL, SPINDLE STOP, MANUAL OUT 


G89 


09 


CANNED CYCLE # 9 

FEED IN, DWELL, FEED OUT, - BORING 


G73 


09 


CANNED CYCLE i 10 HIGH SPEED PECK CYCLE 


G74 


09 


CANNED CYCLE # 11 COUNTER TAPPING 
( PITCH * RPM * .98 = FEEDRATE ) 


G76 


09 


CANNED CYCLE # 12 FINE BORING CYCLE 


G80 


09 


CANNED CYCLE CANCEL 


G90 • 


03 


ABSOLUTE PROGRAMMING ( USES ABSOLUTE ZERO ) 


G91 


03 


INCREMENTAL PROGRAMMING ( POINT TO POINT ) 


G92 


* 


ABSOLUTE ZERO POINT PRESET ( PART ZERO ) 


G94 


05 


FEEDRATE PER MINUTE 


G95 


05 


FEEDRATE PER REVOLUTION 


G98 


10 


RETURN TO INITIAL LEVEL IN CANNED CYCLE 


G99 


10 


RETURN TO R-LEVEL IN CANNED CYCLE ] 



* - ONE SHOT CODE 

1. ONLY G-CODES FROM THE SAME GROUP CAN CANCEL EACH OTHER 

2. ONLY 1 G-CODE FROM THRE SAME GROUP IN A LINE 
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M Codes 



GROUP 


DESCRIPTION !■ USES 


MOO 


PROGRAM STOP, STOPS 
SPINDLE, COOLANT 


SHIFT OR FLIP PART 


MOl 


OPTIONAL STOP, STOPS 
SPINDLE AND COOLANT 


BEFORE TOOL CHANGES 


MO 2 


END OF PROGRAM 


LOOPTAPE ONLY 


M03 


SPINDLE CLOCKWISE 


TURNS ON SPINDLE 


MO 4 


SPINDLE CCW 


TURNS ON SPINDLE 


M05 


SPINDLE STOP 


SEE M19 NOTE 


M06 


TOOL CHANGE 


ONLY AT ATC POSITION 


M07 


OIL MIST 


OPTIONAL FUNCTION 


M08 


COOLANT ON 


FLOOD COOLANT 


M09 


COOLANT OFF 


ALSO TURNS OFF M07 


M18 


NEUTRAL 


FOR GEAR DRIVEN HEADS 


M19 


SPINDLE ORIENT 


WILL SHUT OFF SPINDLE 
USED W/ZERO RET Z AXIS 


M20 


SPINDLE ORIENT OFF 


USUALLY FOR OPERATOR 
USE ONLY 


M2 1-28 


OPTIONAL M-FUNCTIONS 


STANDARD 


M29 


TOOL POCKET VERTICAL 
POSITION 


DOUBLE ARM MACHINES 
ONLY 


M3 0 


END OF PROGRAM 


USED AT END OF MEMORY 


M42' 


LOW RANGE SPEED RUN IN 
HIGH GEAR 


TAPPING, YASNAC ONLY 


M46 


CLEARS TOOL POCKET AT END 
OF PROGRAM 
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M Codes 



1 GROUP 1 


DESCRIPTION 


USES 


M48 


FEEDRATE OVERRRIDE EFFECTIVE 




M49 


FEEDRATE OVERRIDE CANCEL 
LOCK FEEDRATE AT 100 % 




M73 


X - AXIS MIRROR IMAGE ON 


FANUC ONLY 


M74 


Y - AXIS MIRROR IMAGE ON 


FANUC ONLY 


M76 


4TH AXIS MIROR IMAGE ON 


FANUC ONLY 


M77 


MIRROR IMAGE CANCEL 


FANUC ONLY 


. M94 


MIRROR IMAGE OFF 


YASNAC ONLY 


M95 


MIRROR IMAGE ON 


YASNAC ONLY 


M98 


JUMP COMMAND INTO SUB- 
PROGRAM 


MULTIPLE OPERATIONS 


M99 


JUMP BACK INTO MAIN PROGRAM 






103 



152 





Error Exercise 






Canned Z Axis Cycles 



G # 


PLtJNGING 


AT HOLE EOT 


RETRACTION 


APPLICATION 


G73 


WOODPECKER 

FEED 




RAPID 

TRAVERSE 


HIGH SPEED 
DEEP HOLE 
DRILLING 


G74 


FEED 


SPINDLE FWD 
AFTER DWELL 


SPINDLE 
REVERSE AFTER 
FEED 


REVERSE 

TAPPING 


G76 


FEED 


SPINDLE 
INDEX- SHIFT 


RAPID 
TRAVERSE 
SHIFT SP. 
START . 


BORING 


G77 


SPINDLE 
INDEX RAPID 


DWELL 


RAPID TRAV. 
SPINDLE INDEX 


BACK BORING 


G80 








CANCEL 








G81 


FEED 




RAPID 

TRAVERSE 


DRILLING 


G82 


FEED 


DWELL 


RAPID 

TRAVERSE 


SPOT, 

FACING 


G83 


WOODPECKER 




RAPID 

TRAVERSE 


DEEP HOLE 
DRILLING 


G84 


FEED 


SPINDLE REV 
AFTER DWELL 


SPINDLE FWD 
RUN AFTER 
FEED 


TAPPING 


G85 


FEED 




FEED 


BORING 


G86 


FEED 


SPINDLE STOP 


RAPID 
TRAVERSE 
SPINDLE START 


BORING 


G87 


FEED 


SPINDLE STOP 


MANUAL 
RETRACT 
SPINDLE START 


BORING 


G88 


FEED 


SPINDLE STOP 
AFTER DWELL 


MANUAL 
RETRACT 
SPINDLE START 


BORING 


G89 


FEED 


DWELL 


FEED 


BORING 
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G99 R-Level/G98 Initial Level 



G98 

INITIAL LEVEL 




XOYO + 



NOTE: DRILL MUST CLEAR PROJECTIONS BETWEEN HOLES TWO AND THREE AND 
FOUR AND FIVE. 



02255 

N1 GOG90G40G80G20 
N5 T1M6 
NIO S3000 M3 
N15 G54 Xl.OYO 
N20 G43 Z 2. HOI 



N25 G99 G81 Z-l.R.l F8 . 

N30 G98 X2. 

N35 G99 X3. 

N40 G98 X4. 

N45 G99 X5. 

N50 X6. 

N55 X7. 

N45 G80 M9 
N50 G91 G28 ZO GO 
N55 G28 XO YO 
N60 M30 



O 

ERIC 
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G & M Code Questions 



1 . Which three G Codes have to do with tool radius 
compensation? 

A] 

B] 

C] 

2. ■* Which G Code cancels any canned Z axis cycle? 

A] 



Which reference plane is set in the program by a 
rapid (G 00 ) command followed by a Z axis 
position? 

A] 

Which three G Codes have to do with tool length 
compensation? 

A] 

B] 

C] 
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G & Mode Code Questions 



5. Which G code is the standard start-up condition 
for feed rates on CNC miiiing machines? 

A] 



6. Which G codes could cancel a G01 command? 

A] 

B] 

C] 



7. What is a one-shot G code? 
A] 



8. How many G codes are in Group #9? 
A] ^ 
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G & Mode Code Questions 



9. How many different group of G codes are there? 
A] 



10. A M09 cancels which M codes? 

A] ^ 

B] ^ 



1 1 . Explain what happens when a M01 is 
commanded. 

A] 



1 2. Which M code would be used for left-hand cut 
cutting tools? 

A] 
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Section 



Ten 



Your Notes: 
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Trainina Daily Guide 



Session Ten 

During this two hour segment, participants wiii: 

1 . Understand components of the Niigata CNC 
horizontal machine center 

2. Understand main and sub operating parals 

3. Know how to input tool length offsets 

4. Know how to zero return the axes to machine 
home 

5. Understand MDi operations 

6. Understand program entry and editing 

7. Know how to use soft keys for program 
manipulation 

8. Understand operation of APC and ATC units on 
machines 

9. Know how to recover from a feed hold(example: 
tool breakage) 

10. Understand procedure to mount and dismount 
tools in spindle and tool magazine 

more on next page 
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training Daily Guide 



11. Understand use of screen displays 

12. Know where to look for typical alarm codes and 
how to explain the reasons for alarms 

13. Recognize a sub-program which is used to make 
the machine go to a safe home position prior to 
starting the main program , 
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Machine Specs 



Niigata CNC Horizontal M.C. 

C3]D(M\ 

MACHINE SPECIFICATIONS 





Item ■ , 


Metric 


Inch 


TRAVEL S 
WORK CAPACITY 


X axis column travel 
Y axis vertical head travel 
Z axis table travel 

Spindle center line to pallet surface 
Spindle nose to table center line. 


610 mm (330 -f 280) 

500 mm 
560 mm 

50-550 mm [150-650 mm] 
150-710 mm 


24.0- (13.0‘+11.0-) 
19.r 

22.0- 

1.97-21.6* [5.9--25.61 
5.9-27.9* 


TABLE 


Table working surtace 
Table increments 
Maximum load on pallet 


400 X 400 mm 

1* [o.oorj 

400kg 


15.rx15.r 
1*(0.001-) 
680 lbs. 


SPINDLE 


Spindle drive motor 
Spindle speeds 
Spindle max. torque 
Spindle taper 


AC11/7.5kw 
IZ.OOOmin.*’ |rpm| 
292 N-m 
No. 40 


AC15/10HP 
12,000 rpm 
215 ftibs. 
No. 40 


FEEDRATE 


Rapid traverse X-Y Z 
Cutting X-Y-Z 
Table index spccd/90® 


24 m/min. 
1-15.000 mm/min. 
2.5 sec. 


945 (pm 
0.04-590 tpm 
2.5 sec. 


AUTOMATIC TOOL 
CHANGER (ATC) 


Tool magazine capacity 
Tool selection 
Tool shank 
Maximum tool length 
Maximum milling cutter dia. 
“(adjacent pockets empty) 
Maximum tool mass 
Tool change time (tool to tool) 


30 [40/60/90/120/185] 

Shortcut random 

BT40 

350 mm 

95 mm 

200 mm 

10kg 

1.4 sec. 


30 [40/60/90/120/185] 
Short cut random 
CT40 
13.8* 

3.r 
7.9- 
22 lbs. 

1.4 sec. 


AUTOMATIC PALLET 
CHANGER (APC) 


Type 

Pallet change time 
Number of pallet 


Direct rotary 
5.5 sec. 
2(6/8/10/121 


Direct rotary 
5.5 sec. 

2 [6/8/10/12] 


ACCURACY 


Positloning/full stroke X-Y-Z 
Positioning with scales 
Repeatability XY-Z 
Repeatability with scales 
Table index 


i0.003 mm 
10.002 mm 
10.0015 mm 
10.001 mm 
±2.5 sec. 


±0.00012* 
±0.00008* 
±0.00006* 
±0.00004* 
±2.5 sec. 


GENERAL 

• 1 1 OpiicftiUpfCjfcHKjni 


Base machine mass approx. 

Machine space W/D/H approx. 

Floor to table surface 
P^er 

L 


9.000kg 

2.460/3,700/2.467 mm 
1,016 mm 
45 KVA 


20.000 lbs. 

9r/146*/97‘ 

40- 

45 KVA 

— 
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BEST COPY AVAILABLE 






Niigata CNC Horizontal M.C. 





110 




best copy available " 
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■ ___ ■ 


1 STANDARD | 


* SmmitVMOus conuoUaol* a»t$: Thrtt axM (X.Y^ 


a CmtatoompenM(ionCG40-G42 


• L«ast input matmpnt: 0.00 imm (0.0001*) 


a Tool oMsatamouni memory A: 


* Imux command maamanc O.OOimm 


±6 digat. oommon to aliOQis. 32 pairs 


* Untar intarpotation GOl 


a Backlash oompanaahnn: 


* Mulii-quadtant cvcuiv miacpoUUion 


Editing durmg automatic oparauon 


* Faadraia command: Oiract datignaiion of mnvmm or inchAtMi faad. 


1 a Registarabto programs: 


* Faadraia ovamda: 0 - 200% { 10% raamanu) 


ICO (Program nama display is possibia) 


• Tanganuai sptad constant convol 


a Part program storage length 80m (262ft) 


• Cutting faadfata damp 


a Raadar/Punchar imarf aca: 


• Ovtmda cancat 


R$232x 1. RS422x 1.RS232Cor20mAcureoi toop'x l 


* AuidTiatic accaiataiion/dacttaration 


a Keyboard type MOVCRT character display: 


• Exact siop/cunmg moda (M. G6i. G63. G64 


9 monochrome CRT 


• Dwtti 


a Data protection 


• Raftranca point ratum: Manual, automaik: 027. G28. 029) 


3typas 


a Macnma coordmaia systam aaiactjon: 053 


a Sait>diagnost8 function 


• wofk coordinata systam saiaciion: 6 typas (G54-OS9) 


a FdIdAKjp: 


• Local coordinata systam satung: 052 


Atamergancy stop 


• Work coordinata systam cnanga: 092 


a Sarvood 


• Aosokjii^jncramantaJ programing 


a Buffer ragitiar 


• Oacimai point mput 


a Manual continuous laad 


• Program numOar saarcf) 


a incramantaffaad 


• Program numOar: 4 dgits/Program nama : 16 cnaracitrs' 


a Manual handle faad 


• Saquanca numbar saarcn 


a Manual absofuie orVotf 


• Main progranVsuOprogram Subprogram/4 folds nasiad 


a AN axis Machina lock 


a Taps coda: El A. RS244. iSO-540 automatic racognitton 


a Machinatockonaachaxis 


• Labai Skip 


a Auxiliary function lock 


• Conud in/out 


a Dry run 


a Optional block skip 


a Smgte block 


a ISO coda input 


a Ovar travel 


a Tool odsat salaction by T coda 99 


a Slorad stroke check 1 


a Radius dasignation on arc 


a inieriocK 


a 2nd auxiliary luncion 


a Storad pitch error compensation 


a Tool langm compansaiion 043. 044 


a Clock function 


a Tool oilsat G4S-G48 




1 OPTIONAL 1 


• ?4‘ color CRT 


• Stored stroke Check 2 


• Part program storage length 


• Tool length msasurameni 


320. 640. 1280. 2S60. St20m 


• PfogrammAbtedaumputOiOU 


• Tod offset saitcnon py T coda 200. 499, 99 


• Seating 


• Tod onset amount memory C 


• Lmaar acc/dec before cutting (ted mierpdation 


• Regisiarad program. 


• Polar coordmaie command 


200. 400. 1000 


• Optional angle chamfering comer R 


• External data nput/ouipul 


• Programmable mirror image 


a Helical iniarpdaiion 


• iniarruptioo type custom macro 


• Single direction positioning 


a Coordmaie systam rotatxsn 


a ConversationaJ automatic programming function mci 14 mch CRT 


a Additional axes: 


and Graphic display 


Max. Saxes 


* Automatic corner overnda 


• Smultaneously controllaOle axes expansion; 


• Handy file 


Max. S axes 


• Sequence No comparison and stop 


• Run hour display 


• Tod life management 


• Background editing: 


• Program restart 


Editing during automatic operation 


• High speed skip signal input 






— . a. 
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NIIGATA CNC HMC 



MACHINE COMPOSITION & UNIT NAME 



O 

ERIC 



§1. OUTLINE 


1 MACHINE COMPOSITION 1 UNIT NAME 




PN40 





Hydraulic unit 

ATC valve unit 
ATC operation panel 



Spiadle cooler Air inlet 3/8 



ATC magazine 



Table valve unit 




()nf>1ant tank 
Pallet changer ( 2 APC_1 



Lubrication unit. 
Circuit breaker 

Spindle valve unit 

Spindle motor 

Main control cabinet 

Column 

-Inside conveyor 
motor 

Splash guard 

Pallet table 
APC operation panel 



Y-axis drive motor. 



ATC changer 



Magazine index 
motor 



X-axis drive motor 



ftPC valve unil 




NIIGATA ENGINEERING CO., LTD 



c 
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NIIGATA CNC HMC 




TURN ON PROCEDURE OF CONTROL 



2. Turning ON Procedure of Control Power 
0. Turn ON priaary p wer to the machine. 




0. Turn ON Circuit Breaker. 



01 ^ 




Orr^ 




-ew seconds later after power ON. 
Position Screen is displayed. 



0. Turn ON Control Power of Machine Operation Panel. 



Hydraulic puap is started, and Power 
indicating Lamp is lit. 



Note-1 : if Hydraulic puap is not started despite Control Power button is dep- 
ressed. check whether EMC Button of either ATC. APC Operation Panel 
is kept ON. If kept ON. click EMC button Cl direction light for 
reset. 

Note-2 : Hydraulic PuaP is actuated during Control Power button is depressed, 
and deactuated and stopped iaaediately after depressing : 

Either of X. Y and Z-axis has possibility of Overrun ( 2nd Overrun ). 

iRecoveryprocedure: 

Keep depressing Control Power Button ON. and return overrun axis its 
inside of stroke range by MPG Handle. 

Then depress NC RESET button. 
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NIIGATA CNC HMC 



TURN OFF PROCEDURE OF CONTROL 



3. Turninfl OFF Procedure of Control Power 

0. Considering about Machine balance and easier zero return operation, aove 

each axis to its stroke center area as tong as each axis has no interference 
with workpiece on the pallet. 

Mode selection switch * RAPID * is selected. -• Axis aoving by T 4* j o r 
r-j button ( Refer to P. Rapid Traverse In details. ) 

(2). Depress Mushrooa type EMG button. 



Laap for T CONTROL ON j indicating is 
turned OFF. and hydraulic puap is 
stopped. 



Turn EMG button Cff direction little light 
for button reset. 



0. Depress OFF button of NC-unit. 




Screen display is turned OFF. 



0. Turn OFF Circuit Breaker of Main Control Cabinet. 




®. Turn OFF the power to the aachine. 




ERIC 






NIIGATA CNC HMC 



MAIN OPERATING PANEL 



PN 40 Operating Panel 



Main Operating Panel 
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NIIGATA CNC HMC 



MAIN OPERATING PANEL 
NAME THE CONTROL FEATURES 



1 . 


15 . 


2 . 


. 16 . 


3 . 


17 . 


4 . 


18 . 


5 . 


19 . 


6 . 


20 . 


7 . 


21 . 


8 . 


22 . 


9 . 


23 . 


10 . 


24 . 


11 .. 


25 . 


12 . 


26 


13 . 


27 


14 . 
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NIIGATA CNC HMC 




ATC MANUAL OPERATING PANEL 

APC OPERATING PANEL 

MANUAL HANDLE OPERATING PANEL 
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NIIGATA CNC HMC 



EXPLAIN THE FUNCTION OF EACH FEATURE 
MANUAL HANDLE 

MPG ( 1 ) 

MULTIPLY ( 2 ) 

SPINDLE COLLET ( 3 ) 

WORKLAMP ( 4 ) 




O 

ERIC 
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NIIGATA CNC HMC 




EXPLAIN THE FUNCTION OF EACH FEATURE 
AUTOMATIC PALLET CHANGER 



EMG ( 1 ) 

CYCLE START ( 2 ) 

FEED HOLD ( 3 ) 

PALLET READY ( 4 ) 

LIFTER UP CO 

" 





NIIGATA CNC HMC 



explain the function of each feature 

•AUTOMATIC TOOL CHANGER 

EMG ( 1 ) 

man OPER ( 2 ) 

magazine CW ( 3 ) 

MAGAZINE CCW ( 4 ) 
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NIIGATA CNC HMC 



MOVING THE AXES USING RAPID 






5. Rapid Travers.. JOG Feed ( Hsnual Puls. Generator ( RPG ) 



5 - 1 . Rapid Traversa 

Each exi» ■oved to any desired position by rapid traverse. 
0. Depress TRAPIO J button of eode section switch. 



AUTO 



MODELOCK 



EDIT REMO TAPE MD 1 ' OFF ON 

□ □□□ D 



MAN 



"I 



RAPID JOG MPG ZERO 






I 



□ □□□ 



(2). Select desired •*«» to be aoved on AXIS selecter. 

0. Depress F + j or T-j button of MAN FEED. 

Axis Moves during button depressing. 

Moving speed is set by Rapid Override. 



AXIS 
Y 2 

X B 




Note : 

If an axis aoves out of 
stroke I i«i t( overrun ) 
eccidenta i I y. aove the axis 
to be in the stroke range. 



RAPID OVERRIDE 

25 - 50 

• * 




j— MAN FEED — j 

□ □ 



If r CONTROL ON J indicating taap 

is turned OFF due to overrun, recover «ith the following procedures. 



I ). Depress F CONTROL ON J button end keep depressing it. 

II ). Move overrun axis to the opposite direction by MPG handle. 

( Refer to Itea 5-3. Manuel Pulse Generator / P. t ) 

m ). Keep OFF fro* T CONTROL ON j button. 

V ). Depress RESET button of NC unit. ( OVERRUN indication signal is 
turned OFF on the screen. ) 
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NIIGATA CNC HMC 



MOVING THE AXES USING JOG OR MPG 



5-2. JOG Feed 



Eich axis can be aoved by set feed for JOG Feed ■anually 
JOG FEED RATE ■■/■in ^ 




I AUTO 1 ROOELOCK 

EDIT HERO TAPE RO I ' OFF ON 

□ □□□ □ 



RAN 



©. 



Depress T JOG J button of ■ode selecter 
Set jog feed rate to desired speed. 



RAPID JCG RPG .TERO 

□ □□□ 





(3). Select desired axis to be aoved on AXIS selecter. 

Depress f + j or r “ J button of MAN FEED as in case of RAPID Traverse. 

5-3. Manual Pulse Generttor ( MPG ) / Handle feed 

Each axis can be loved to desired position by Handle ( Manua I ^u I se^ene- 
rator : MPG ). 

AXIS 

0. Select r MPG J position of axis selecter. Y Z 



O. Depress T MPG J button of aode selecter. 



B 



f 



MPGt 



AUTO 



MQDELOCX 
OFF ON 



EDIT MEMO TAPE MDl 

□ □□□ □ 



RAN 



RAPID JOG RPG ZERO 

□ □□□ 






J 



COPY AVAILABLE 



CD. Select desired axis on AXIS selecter 
of MPG operation box right. 

0. Set Desired position of MULTIPLY switch 
of MPG operation box right to either 
Xia X10. X100 or X1000. 

XI - 0.001 ■« per 1D1V. 

XI 0 • 0. 0 1 ■■ pe r ID I V. 

X100 « 0.1 ■■ per 1DIV. 

X1000 • Si«e as X100 
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INPUT OF TOOL OFFSETS 

8. Tool Offset 



Tool Length and Tool Dia. can be input to display on CRT screen for 
Tool Length Offset and Tool Dia. Offset coapensat i on. 



0. Display OFFSET screen to CRT as follows. 



omsr 



le o o o o o a 






Depress function MENU key located at 
bottpa left to display * OFFSET*. 



ii }. Depress OFFSET soft key. Then the following screen is displayed. 
If not displayed, depress the saac OFFSET key few aora tiaes. 





TOOL 


OFFSET 




^ 




^ TOOL OFFSET 






















( LENGTH ) 


( RADIUS ) 




NO. 


DATA 


NO. 


DATA 




NO. 


GEOMETRY 


■EAR 


GEOHETRY 


WEAR 




001 


12. 500 


01 1 


0. 000 




001 


12. 354 


3.624 


12. 000 


-3.623 




002 


23. 400 


012 


0. 000 




002 


0. 000 


0. 000. 


0.000 


0. 000 




003 


15. 300 


013 


1. 234 




003 


0.000 


0. 000 


0. 000 


0. 000 




004 


0. 000 


014 


3.456 




004 




0. 000 


0. 000 




005 


8S3XSKBI 


015 


0. 000 




005 


0. 000 


0. 000 


0. 000 


0. 000 




006 


60. 000 


016 


0. 000 




006 


0. 000 


0. 000 


0. 000 


0. 000 




007 


4. 250 


017 


0. 000 




007 


0. 000 


0. 000 


0. 000 


0. 000 




008 


0. 000 


018 


-1.200 




008 


0. 000 


0. 000 


' 0. 000 


0. 000 




009 


0. 000 


019 


-4. 300 




003 


0. 000 


0. 000 


0. 000 


0. 000 




oto 


0. 000 


020 


0. 000 




010 


0. 000 


0. 000 


0. 000 


0. 000 










(MM) 












(MM) ^ 


V 
























St ends rd 


screen 




Screen with Offset 


Memory ' C 


■ ( OP. ) 



( 2 ). 



Move Cursor to deitired position using PACE keys( 



aove keys C 







) and CURSOR 



Key in desired nuaeric value as shown below. 



>150.0 

■ itJPuT.. 



e lI' g o Q o e 



,®. Depress ‘ INPUT ' soft key. Offset value is input or altered. 
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NIIGATA CNC HMC 



ADDING TO OFFSET VALUE 



REFERENCE 



O..When Offset value is addtionally added to the present offset value : 
©. Hove cursor to desired position and key in additional value. 

[ 

I root OfrSeT 

NO. 

OOJ 0.000 

002 t /50.00i^ 

003 0.000 

> 0.2 

1G5 O O O O O Si! 

( 2 ). Depress ' + INPUT * soft key. and above additional value is added. 



When +INPUT as -0.2. offset value 
is reduced to 149. tOO fro« 150.000 



TOOL OFFSET 




Ma PATA 

001 0.000 

002 U50.'200| 

003 0.000 




t?NPUT 




(0 a o a a 


oa) 
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NIIGATA CNC HMC 



TOOL OFFSET MEMORY » C » 



2). Tool Off $tt *Hemory ( Option ) ; 



^ TOOL OFFSET 






N 


Both of Tool Length Offset 
( H*code ) and Tool Radius 




( LENGTH ) 


. ( RADIUS ) 


Offset ( Opcode ) using the 


NO. 


GEOMETRY 


WEAR 


Geometry 


WEAR 


saae Offset No. can be used 


001 










and also GEOMETRY and WEAR 


002 


0. 000 


0. 000 


0. 000 


0. 000 


Offset can be set together 


003 


0. 000 


0. 000 


0. 000 


0. 000 


as shown left. 


004 


100. 600 


0. 000 


0. 000 


0. 000 




005 


0. 000 


0. 000 


0. 000 


0. 000 


GEOMETRY : Tool geonetry 


008 


0. 000 


0. 000 


0. 000 


0. 000 


offset 


007 


0. 000 


0. 000 


0. 000 


0. 000 




008 


0. 000 


0. 000 


0. 000 


0. 000 


WEAR Tool wear offse 


009 


0. 000 


0. 000 


0. 000 


0. 000 




010 


0. 000 


0. 000 


0. 000 


0. 000 
(UN) ^ 




HI 


works as 


offset 


value : 


150. 0 f 0 


1. 2 - 150. 2 



01 works as offsat value : 20.0 + (*0.15 ) « 19. S5 
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NIIGATA CNC HMC 



ZERO RETURN METHOD 




4. Zero Return Method ( Reference Point Return ) 

After turnino ON the Power. Zero Return C Reference Point Return ) aust be 
requ i red. 



Zero Point (.Reference Point ) of each axis is PLUS C + ) stroke end. 
4**1. Zero Return of X. Y, Z and B-axis C NC-table : OP. ) 



# When an axis is on Zero position or near by Zero Position : 



0. Depr«:t TraPID J button on Mode selector switches. 



Green I aap is lit. 



r 

I 

EDIT 



AUTO 

MEMO TAPE MO I 



MOOELOCK 
OFF ON 



□ □□□ 




HAN 



RAPID JOG MPG ZERO 



0. Select desired axis C X. Y. Z or B ) to aove on axis selection switch. 



0. Depress T — j button of ax i s ' aoveaent. 

During keeping to depress, the axis keeps to 
■ove and stops by releasing. 

Above 0 A 0 operations are repeated about 
axes near by or on zero position. 

Moving distance : App rox i aa te I y tOO aa 



AXIS 
Y Z 

X. . . B 




p MAN FEED p 






□ □ 



®. Depress r ZERO J button on aode selection switch. 



AUTO 



MODELOCK 



< EDIT MEMO TAPE MD I ' OFF ON 

□ □□□ □ 



MAN 



RAPID JOG MPG ZERO 

□ □□□ 

■ ^ 1 ^- 

isi 




NIIGATA CNG HMC 



ZERO RETURN METHOD 



• When an axis is 1QQ mm or wore distance from its zero point_i 

Execute fro* above Ite* @ for zero return on required axis. 

Repeat the saae procedure for another axis if any. 

(5). Select desired axis to be returned. 

2-AXlS MUST BE SELECTED 1ST to avoidc tool and work or fixture inter- 
ference. If either X, Y, or B-axis is selected, 
tool Bay interfer with work or fixture. AXIS 

Y Z 

X ^ B 

(S)*. Depress T + j button of axis Boveaent. 



Selected axis eloves to Zero Point in Plus (-f) 
direction, and decelerated when it reaches 
close to the zero Point. 

Keep depressing the button until reaching this 
deceleration r.ange. 

Zero position indicating laap is lit for the 
axis in this operation. 

Repeat <S) t (S) operation for each axis. 




Make sure zero return lanPs are lit for X. Y. and Z-axis( 

ZERO RETURN 



B-axis : NC 
table ) 



ooo© 



4-2. Zero return of B-axis ( Either 72 or 360 Position index table ) 



0. Depress r ZERO J button on Bode selection 
swi tch. 



(2). Select TBj on ax ' s selecter. 

(2). Depress T + j button of axis Bove- 
Bent. 





I 

EDIT 



AUTO 

MEMO TAPE 



MDl 



MCOELOCK^ 
OFF ON 



□ □□□ 




Motion : 

Pallet UNCLAMP 
( Lifted. ) 



0* indexing 



RAPID 



— MAH - 
JOG MPG 



1 

ZERO 



□ □□□ 



V 

- Pal l.t CLANP 
( Doan } 







NIIGATA CNC HMC 



MDI OPERATION 



6. MOI C Manual Data Input ) Optration 

When aithar Motion of Spindia rotation. Too! change. Paliat changa or siapie 
axis Movaaent is desirad. aotion prograa is input Manually to NC unit and 
axacutad autoaatical )y. 



0. Oaprass r MO I J button as 
shown right. 

0. Check display of top left on' 
the CRT screen. 

To display PROGRAM ( MDI ) on 
the screen : 



PROfiRAMCHDlJ 
% 



io o o o o 



AUTO 



EDIT MEMO TAPE HOI 



MOOEUOCK 
• OFF ON 



□ □□□ 

( MAN — 1 

RAPID JOG MPG ZERO 

□ □□□ 



'I ). Depress left -function MENU key,, and display PRCRAM as shown. 






_.E) O O O O O 0 

■ - * ^ 



o 

ERIC 



ii ). Depress PRGRAM soft key. PROGRAM ( MDI \ is shown at left top corner 
of the sc.*een. If not displayed* repeat to depress it again until 
display! ng. 






lO O O O D 0~0 



(3). Key in desired coaaand using address keys and nuaerie keys. 

Mdrw ktyt ftiwil k«y« 






T 



PROWUCHCO 

X 



> 701 : Mo;_ 






00000 000 B- 




O O O O D O ol 



0J0000 00O _ 
l^gg 0 B 0 0 O 0 B 

kx 000 8 m~\ 

000 



CNC/PMC 
fwitch kty 
Aealiary 
kty 



FubcCoa 

tmm kty 



Softkty 



Funenw 

mutu kty | 

K|« ktyt 
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NIIGATA CNC HMC 



MDI OPERATION 



Kev.d in cos-and is diiplayad on tha cornar laft balo. of tha leraan 

as shown. 



Ex. > T 0 1 : M 0 6 ; _ 

©. Depress right function MENU key, and keep depressing until displaying 
•INSERT’ . 



>7oi;wo6;- 



B C; O O D CT S 



T 



®. Depress INSERT soft key. and then the progras is shifted to top side 
of the screen. 



>T01 ; M06 : — 

- - 

(B O OO O O Bl 






pffOirRAnCMfO 
Tpt ; 
no6: 

% 



(S). Deprtss CYCLE START button. 

Coamandtd proQraa is tztcuttd. 



B O O O O O ES I 



CYCLE.,sS!n START 




FEED,,<si<f. HOLD 
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PROGRAM EDITING - CltlJUlIQ PROGRAM 



1 1 . Program *Ed i t i ng 



1). Ntw program ragistration 



0. OtPrtss ' EDIT ' button on mode stitction switches. 
0. Display * PRGRAU ( UEUORY ) * screen. 



i ). 






I B o o Q g o ai 






ii ). 






B Q g o o o B 






<2) . Key i n Prog ran No. 



Depress Function MENU switch left 
below and display * PRGRAU 
( Program )! 



By depressing * PRGRAM ' soft key. 

' PRGRAU C UEUORY ) * is displayed on 
upper left of the screen. 

If not displayed* repeat to depress 
the soft key again. 



0. Depress * INSERT * soft key as shown. 

If * INSERT * is not displayed, depress 
operation UENU key right below until 
displaying. 

Input Program No. and depress INSERT soft 
key. Example as fol lows. 

Input 0 40. If input 7 40 FORMAT ERROR 
is shown. Semi colon input is not reouir* 
ed in this case. 

(S). New program No. is displayed on the 
screen and registered as new one. 

(S) . Key in the following Program end depress 
INSERT soft key. 

Uax. letters in one time are 7S letters. 
Keeping 78 letters or within, no block 
nufflbe r limit i s g i ven. 

After INSERT* each block is separated 
automat i ca I I y. 






/Nggr 



IB a n g o o El 

— 







PRWAH.(«snoirr> 


OOOK 






NCOOOC 
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>:<HiQ-2jAon)zo; ro2;rioi. 

1- tNSCTT I 

1 B O O O O O 0 1 






Doe<»owooooo 

doo^; 



^t^2SK0Y0ZO ; 
Toz; 

nob; 



NIIGATA CNC HMC 



PROGRAM EDITING - EXISTING PROGRAM 



2). ALTER, INSERT and DELETE of reoiatered prooraa ( ioda : EDIT ) 
0. Altefition C ALTER ) 



i ). Move cursor to tht dtsirtd position 

to bt alttrtd. 

ii ). Kty in tht word to bt altertd. 
uv). Dtprtss • ALTER ’ soft .key. 




0. INSERT 



5oo<io jyooooo 


i 


pj»ewi(rtthofirr5 ooobof^ooooo 






5 oo^ '* 




' 




T02 ; 




T02', 


hob ; 




no6 : 


>xo 






mvser 




J 


lo o o o a o 31 




o a a a a o 3] 



ii ), Kty in the word to be inserttd. 
IN ). Depress * INSERT * soft key. 



o 

ERIC 
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NIIGATA CNC HMC 



PROGRAM EDITING - EXISTING PROGRAM 



®. DELETE 



DELETE of lord ( DLT-fRD ) 
i ). Move cursor to be deleted. 



PifPWMOffnam Ooctanoocoo 

ooom: 

‘^lerisSSrozo ; 

T02 ; 

MO 6 ; 




PfiC5SAn(n®e*T3 Ooouonooooo 

doo<fO : 

Q<ii ^irSBzo ; 






IB o o o p o a 




i! ). Depress DLT-WRD ( Delete lord ) soft key. 



®-2. DELETE of desienated range ( DELETE ) 

i ). Move cursor to the too eord to be deleted. 






PRo^fMrjOtiMorrj TSoo^oueoooo 

<TffCr2ff)f0TO?Oni<?; 

ho6: 

T04; 

% 




B o a o a o a 



®. Key Prograa No. to be called and depress FI _SRCH or 8I_SRCH so 
Kftred in Pfogram is cslltd. 



>01000 



B o o o o o a 



o 

ERIC 






kiy. 
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NIIGATA CNC HMC 



PROGRAM CALL 



12. P ro9r <■ C« t i 



0. Depress * EDIT * or * MEHO ‘ button on 
■ode selection switch. 

(2). Display PROGRAH ( MEHORY ) screen. 

i ). Depress Function MENU key left below 
to display ' PRGRAH ' ( Prooraa ). 



IP 3 o o o g o a 

n ). Depressing ' PRGRAH ' soft key. PRQGRAU( MEMORY } is displayed on top 
left of the screen. If not displayed, repeat depressing. 






AUTO 



MODELOCK 



I EDIT MEMO TAPE MO 1 ‘ OFF ON 

RAPID JOG HPG ZERO 

□ □□□ 






0 0 0 0 0 0 ai 



7 



(2). K^ep depressing Right MENU key until 
B W S R C H . 



displaying of FW SRCH or 












pRo^fi(nEfto«r5 



j. Wv,SIOftw.»cN 

o o o o o o~^ 
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PROGRAM OPERATION 



13. Operation 



0. Depress ‘ HEMO ' button on aode select- 
ion sw i t ch. 

0 . Check whether aachinino prooraa is 
called or not. 



0. Depress * CYCLE START *. 






nuT 




AUTO 1 MODEUOCK 

EDIT HEHO TAPE MDl ' OFF ON 



□ □□□ 

I HOI 1 

RAPID JOG HPG ZERO 

□ □□□ 






o 

ERIC 
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NIIGATA CNC HMC 




PROGRAM CHECKING METHOD 



Program checking method : 

In case of new program, program mistakes 
might be existed somewhere in the program. 

Therefore, operate the cycle with ' SIN BLOCK 
( Single Block ) selection and reduce * RAPID 
OVERRIDE * to 2SX without work mounting. 

In case no load operation, use * ORT RUN 
operation is recommended to shorter checking 
time, because all prgrammed feed rates in tie 
program are switched to the designated feed 
rate by * JOG PEED RATE button. 



sisal 

et. 




CAUTION : 



sAPio evitsioc I 




mo esti • m 




If program is not started dspite * CYCLE START 
button is depressed, check the following items. 

t ). Check * SPINDLE * selector switch. If * MAN. 
ROT * is selected. CYCLE is not started. 

' AUTO * position must be selected in advance. 
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PN ~ 40 MANUAL ATC OPERATION 



9-2. In case of PN 40 
1). Manual ATC operation 



0. Execute ZERO return ( Reference 
Point Return ) by MAN or MOI 
oPe ra t ion. 

0. Execute spindle orientation stop 
and ATC position return for X-axis 
C 2nd Reference Point Return ) by 
MDi operation. 

M 1 9 ; 

G 9 t G 3 0 X 0 : 

0. Select * MAN * side ( either one of 
RAPID JOG. MPG or ZERO ) in node 
selection switch. 



0. Depress ' MAG ' button and select naga2ine No. of new tool by depressing 
either FOR or REV button. 

FOR Tool paga2ine forward ( CW ) 

REV : Tool paga2ine reverse C CCW ) 



C PN 40 ] ^ 
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NIIGATA CNC HMC 



MANUAL ATC OPERATION 



<S); 



Depress * PICK UP * button and keep depressing * FOR * button. 

New tool is picked up froi the lagaztne and lOvcs to stand by position. 



In this case, stand-by pot lUSt be at the position as Fig. -A shown 



be I ow. 

.When stand-by pot is Positioned as Fig.-B below. * PICK UP * aotion does 
not work, and DON No. *75/ ATC OTHERS * is displayed. 

To recover it. select eipty pot desired (if not designated, select any 
enPty Pot ) in above I tea-0 operation by keeping to depress * REV 



button. 





Stand-by Pot 



Stand-by Pot 



Fig.- A 



Fig. - B 



®. Oepre*.;s * ARM ' button and keep depressing * FOR 



button. 



Swing ara is aoved to spindle side* and ATC shutter is opened at the 
same tiae. 



(D . Depress * CHANGE * button and keep depressing * FOR * button. 

Tool 'Change is executed ( Old Tool is picked up froa the sPindle and 
New Too) is inserted to the spindle ). 

By. depressing * REV * button and keep depressing * FOR * button, revese 
aotion is possible ( New Tool is Picked up from the spindle and Old Tool 



C PN 40 K 

IS inserted to the spindle ). 

®. Return X-axis to zero position ( reference point ) by NO I operation. 

G 9 1 G 2 a X 0 
(S). Select * MAN * aode. 

<0 . Select the Magazine No. for old tool to be stored in I tea-0 operetion. 
O. Depress ' ARM * button end keep depressing * REV * button. 

Swing ara is returned to aagazine s . and ATC shutter is closed. 

©. Depress * PICK UP * button and keep depressing * REV ’ button. 

Old Tool is stored into the aagazine pot. 



CAUTION 



then FOR or REV button is released end turned OFF during in 
■otion, the aotion is stopped iamediately. 

Motion executing can be checked on MACHINE screen whether 
each action is coapleted or not. 



1 QO 



NIIGATA CNC HMC 



RECOVERY OF ATC 



15-2. In east of PNiO 
1) ATC C Automatic Tool Changer ) : 

' u situation i, tak.n Plac. in .id-.otion. basical.y r.cov.ry i, Po„i- 

bl. by »AN.( Manual ) button ^ ,ht corrtct position saquanca 

■i-—- - - 

tool Pi.kin g> OP ot.-lo. ■•■Ion •■ Tool «..o.in. .iJ. ■ 

ATC ■otion at spindle side ; 

Then turn ON the control power again, 
n-l. In case of ENG stop in tool changing action : 

0. NC POWER button ON ► In case of power black out. 

®. Control Power button ON. 

• - II iou \ %mo on Main Operation Panel is lit. and 
‘■'JVo;?°5; mmSlvEL ( h"!o ) ' I* ■n.OloTO'l •" »«« «' «KH1«E ..I.on. 
TO- .llri U do. ■" -dindlo oti.nt.ti.n .too OFF b, E«0 ...o, 

;;"’.""oi, ...ion ..n •. .......d .i.n .m. .i.f 

a,. .Id. ( ol.bo. on. .1 llbFIO. dOO, .FO .. ZERO ) in 

ct ing swi tch. 

®. O.or... • CRAROE ' bo..o. -nd A... d..t...ln. ' FOR ' b...on on.ll ..■- 
ion end. 

* REV * button does not work in this case. 



WARNING 



: NEVER TRY TO ROTATE SPINOLE WITHOUT A TOOL ON SPINOLE. 



If spindl. ori.ntation operation r.cov.ry is "o' 

take off drive keys to avoid tool interference with the y 

®. Nov. X-.sis to .inus dir.ction a.ay fro« ZERO position anouph and dep- 
ress RESET button ON for ALARM OFF. 

® Depress ' NAG ' ( Napaiine ) button and select desired -agazine C tool 
®- loVVl. by depressing either ‘ FOR ’ or ' REV button. 

®. Depress ' ARM ' button and beep depressing ' REV * button until -otion 
end. 

Saing ar, -oves to -agazine side and ATC shutter is closed at 



tine. 



J03 best COPY AVAILABLE 





NIIGATA CNC HMC 







RECOVERY OF ATC 



C PN 40 \ 

<S). 0epre$$ * PICK UP " button and keep dtpre$$inq ’ REV ’ but+on until 
■otton end. 

Tool is stored to tool Baoizine selected. 

2). 2 APC 

Recovery motion by MAN operation is possible for all mid-motions for 2 APC. 







NIIGATA CNC HMC 



PN - 40 MANUAL APC OPERATION 



2). Manual APC oparation 

0. Manual APC oparation can 
oparation. 



be executed by selecting either 



man ■ or MO I 



® . 



Condi t i on : 

2-axi$ z«ro position ( Rsfsrsnco Point 
B-asis zsro dagroa 



G 9 1 G 2 8 2 0 ; 

B 0 ; 



Select • man * side ( either one 
selection switch. 

Depress * 2APC * button and keep 
button. The following wotion is 



of RAPID JOC. MPG or ZERO ) in «ode 



depressing either FOP 
executed. 



Pallet UNCLAMP - Pallet index ( APC shutter 
t iae ) -* Pallet CLAMP 



is indexed at the saae 



FOR button : For A-PALLET indexing 
REV button : For B*PALLET indexing 



3). 



REV •«<' "" 

motion is stopped ^•*edlately. 

Manual NC-table CLAMP / UNCLAMP operation ( In case of B-ax.s ; NC table / 



©. 



Select • ran • si 
selection sw i tch. 

Depress * TABLE 
for unclamp. 



de ( either one of RAPID JOG. MPG or ZERO ) in "ode 
button and depress either ‘ FOR ' for cla.P or ‘ REV 



% 



o 

ERIC 



195 



NIIGATA CNC HMC 



RECOVERY OF 2APC ( 2 PALLET APC ) 



2). 2 APC C 2 Pallet type A'Jtoaatie Pallet Chenger ) 

Basically. APC aotlon is eoaposed of 3 actions, i.e. LOADING. INDEXING and 
UNLOADING. 

• Unloading action : LOADER ADVANCE ► PALLET UNCLANP ► LOADER 

RETRACTION 

. Indexing action : A / B-PALLET INDEXING 

• Loading action : LOADER ADVANCE — ♦ PALLET CLANP — ♦> LOADER 

RETRACTION 

In ENG stop situation. Autor..itie Pallet Changing condition is reset. 

Therefore. APC Loader takes NO advance aotion and Retracting action only 
i s poss i bl e. 

To resume APC motion possible, the following recovery procedure must be 



taken first in any case. 




Q> , NC rUWtn OUttOn UN. . . — . 

(Z). CONTROL P0«ER button ON. 


^ in case o< power oiewK oux 
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NIIGATA CNC HMC 



TOOL BREAKAGE - FEED HOLD OR MID-OPERATION 



U. R.eov.ry Proe.dur. aft.r FEED HOLD in llid-op.r.tion 
1). Prograa eorraetion in «id-oparation 

I. !<■ 

oparation. tha following proeadura «u$t ba taken. 

©. Oaprass ' SIN BLOCK * or ’ FEED HOLD ’ button to stop axis feed. 

®. Oaprass NC RESET button in NEBO ( Bawory ) «oda. 

a,. ...-n 2..XI. .. 

aoda. If raouirad. return X and/or T axis aiso 

0. Switch to- • EDIT • woda and correct tha prograa. 

. »u, -v-|. ,ova cursor to the 1st prograa where tha 

®- loor:* ::ird!:‘n;w:\n5*d:"ls; • CTCLE start • button. 



2 ). 



w A n N 1 N G i ^ 

CAUTION ; 

IHEH • KC-BESEI ' SUtlOM tS OEPHESSEO. 1»F0EE»T10» OF C»»ME0 CFCLE E TOOL 

■ °/»eS«J?' 55"SEsim I»E CYCLE. THESE C0««.»0S HOST BE EXECOTEO OHE HOEE 

TIME IN ADVANCE. 

Tool braakaga in «i d-opa rat i on 

,f . tool is broken during aachining. operation is stopped by depressing 
• PPPO HOLD • or • EMC ■ ( Eaargancy ) button. 



^ j FEED HOLD button is depressed ; j 

©. Stop spindle and cheek tool breakage end aaehined section. 

Eliainate broken tool on the work surface out of the aeehtne 
o. Oaprtss NC RESET button. 

(2). Extcutt ZERO rtturn for itch axis. 



0. Chanoe tool to na» ona. 

(S). Tool langth satting for new tool. 



Hove cursor to 'he restarting position, end depress ' CYCLE START 
button. 




BEST COPY AVAILABLE 
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NIIGATA' CNC HMC 



TOOL MOUNTING AND ISMOUNTING ON THE SPINDLE 



T-2. Tool Bountino and disaounting on th# Spindit 

Tool aounting and disaounting on th# spindIt is axtcuttd. 

CD. Tool disaounting froa spindit 

' switch * *^*^*'^**^ ' * spindle collet CLAtIP / UNCLAMP ‘ 

il ). Hold th# tool and holder aanually to 
Prtvtnt tooJ dropping. 

S ). Depress SPINDLE COLLET button at center 
$ i do. 

CAUTION ; THIS OPERATION IS NOT POSSI- 
BLE IN HN-B SERIES IF N19 
( SPINDLE ORIENTATION STOP ) 

IS NOT EXECUTED YET. 

®. Tool aounting to Spindle 

i ). Select ' CLAMP ’ side of ’ SPINOLE COLLI 
CLAMP / UNCLAMP ’ switch. 

I! ). Insert the tool and holder together to the spindle aanually 
5). Depress SPINOLE COLLET button at center side. 




o 

ERIC 
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NIIGATA CNC HMC 



TOOL MOUNTING AND DISMOUNTING AT TOOL MAGAZINE 



7« Tool Mounting and diSMounting 
7*1. Tool Mounting and diSMounting at Tool Magazine 




TOOL PtlLLER 



0. Depress ' MAN. OPER. ’ switch of ATC Operation Bot. 

— MAN. OPER. laap is lit in Creen. 

(2) . Index a desired tool pot either Cl or CCf direction. 

(3) . then tool is disfiounted. use Tool Oisaounting kit shown in previous 

page ( P.10 ). When Mounting, just insert each tool and holder* set 
the tool Pot. 

®. After above operation finished, depress MAN. OPER. s« i tch *aga i n. 
Green laap is turned OFF, 

o 

ERIC 



CAUTION : IF THIS OPERATION IS NOT EXECUTEO. ATC MOTION BY MEMORY 
OR MOI OPERATION CAN NOT BE EXECUTEO. 

best COPY AVAILABLE 



NIIGATA CNC HMC 



MACHINE SCREEN DISPLAY 



16. UACHfNE Screen 

16*>1. Display operation of MACHINE screen 

©. Otprtss ‘ MC DISPLAY ' button ( «C DISPLAY button ii lit with prten ). 
MACHINE screen is displayed on CRT screen. 

SCREEN 1.1 ( MACHINE SCREEN. MAIN ) 



(TDDL 1) 


(TABLE) 


(CDNOITIDN) 


SP 9999 


83600EG 


ATC PDSiTlDN 


GP 9 9999 




APC PDSITIDN 


MG O 9999 




B CLAMP 




P CLAMP 
SP DRIENT 


(SPINDLE) 

LDAD 


SPEED 


C CLAMP 


100 X 


10000 RPM 




GEAR : HIGH 


OVERRIDE : 


100 X 


DGN FUNC NM24 


CH4 MAPC + 



□ 



CZ3 



tc 

01 spur 






D 



( TODL 3 ) 



( TABLE ) 



SP 




Too 1 


No: 


on 


Spindle 


B3600EG 


: Table i ndexed pos i t 


GP 


© ! 


Tool 


No. 


on 


Gr i ppe r 




i on 


MG 


© : 


Toot 


No. 


of 


Magazine indexed 








© : 


Too 1 


ON 











( SPINDLE ] 

LDAD 
1 0 0 H 



Spindle load iieter ( DP.) 



SPEED ; Spindle speed aeter 
1 0 0 0 0 R P M ( DP. ) 



o 

ERIC 



GEAR 



HIGH 



Spindle near 



HIGH 

LOW 



High range 
Low range 



OVERRIDE : 100 X 

Spindle over r i de 



( CONOITiON } 

ATC POSITION 
APC POSITION 
B CLAMP 
P CLAMP 
SP ORIENT 
C CLAMP 



Machine condition is displayed. 

ATC tool change Position 
APC pallet change position 
B-axis ctanped 
Pal let cl aeped 

Spindle orientation completed 
C*ax i s clamped ( OP. ) 



(2). Depress * MC DISPLAY * button again to return to NC screen. 



•c 

• 01 JM.AT 






□ 



too 




NIIGATA CNC HMC 



MACHINE SCREEN DISPLAY 



0. Depress MENU key 

® . Set over ride bv 
+ S or — S , 

0 . Setting f i n i shed 

□□ CZZ] [ZZD CZZ3 CZZ] dZl CD 

1S-3. DGN (Diagnosis ) DISPLAY screen 
0. Depress soft key * DGN 




16 



-2. Soindle Override Setting ( OP.) 



(SPINDLE) 
LOAD 
100 X 



SPEED 
10000 RPM 



GEAR : HIGH OVERRIDE : 100 X 






V 



RT DGN 



I — I C~Z] I — n I I CZZ 3 CZZD CZ] 



BT : Return 



In atarn situation. DGN No. and atar.tt unit are displayed on the screen. 



SCREEN 2 ( DGN DISPLAY ) 



(DGN 


DISPLAY) 






DGN9 


FAULT UNIT 




25 


SPINDLE OTHERS 




30 


ATC LS/SQL 




100 


PALLET LS/SOL 




125 


Y INTERLOCK 


RT 


DGN 





n [=:□ 1=1 [= c= 1=1 o 

0. Depressing MENU key left, screen display is returned to SCREEN 1.1 
( P.32 ) 






NIIGATA CNC HMC 



MACHINE JCREEN DISPLAY 



15-4. ?UNC ( Function ) switch itttmg 



I 



© 



(D 

OVR CANCEL 
OP STOP 
MC. LOCK 
Z NECLECT 
AF.LOCK 
OISP LOCK 
MEMO LOCK 
ABS 

AUTO 1 MANU 
HANDLE IR 
PROG RESTART 
BLCK RESTART 
FI 



Depress ' FUNC ' soft 


key. 






RT FUNC 






! 




1 — 1 1 1 1 r— i 1 


l 1 L 




J 1 ! 










SCREEN 3 ( FUNCTION SETTING ) 






(FUNCTION SETTING) 








•OVR CANCEL 


ON-BLCK SKIP 


1 




ON-OP STOP 


-BLCK SKIP 


Z 




-MC. LOCK 


-BLCK SKIP 


3 




-2 NEGLECT 


-BLCK SKIP 


4 




-AF. LOCK 


-BLCK SKIP 


5 




-OISP LOCK 


-BLCK SKIP 


6 




-MENO LOCK 


• -slCK SKIP 


T 




ON-ABS 


-BLCK SKIP 


t 




-auto t NANU 


-BLCK SKIP 


g 




-HANDLE IR 


ON-PO»ER OFF 






-PROG RESTART 


-BTO LS 






-BLCK RESTART 


-AIR CUT 0 






-Fl 








RT ON OFF 










! 1 L ! 1 ! 


L 1 ! 




_J 1 



A i I f unc : I on i nc 1 ud » rs 
ootional irf diioltytd 
in thi 1 »c r««n. 



R«f«r TO FANUC OPERATOR 
' S MANUAL ind Nl IGATA 
instruction manual »n 
datatls for «ach func:' 
ion. 



CAUTION 



ABS function 
■ust b« kCDt 
ON i M the 

t i ■« . 



Ove r r i dc cance I 

Opt i ona I stop 

Mach Inc lock 

Z-'ax is nag 1 cc t i on 

Additional function lock 

Displ ay lock 

Mcaory lock 

Abso lute 

Autoaat i c I Manua I 
Hand I e i n te r rup t i on 
Prograa restar t 
Block restart 
F-1 { one ) digit feed 



BLCK SKIP 
BTO LS 



AIR CUT 0 



Block skip 
Lt at t s« I tc^ 
type Broken 
Tool Detection 
( OP. ) 

Air cut xe r 0 
function( OP.) 



r'AGE CURSOR 



(2). Move cursor to the desired itea to be set using 



(2) . Depress 
se 1 1 i ng. 



ON 



OFF ’ soft key for ON/OFF 



□ □ 
□ □ 



keys. 



o 

ERIC 



® , Depress ‘ RT 



key to return to original MACHINE screen. 



2Ci9 





NIIGATA CNC HMC 



MACHINE SCREEN DISPLAY 



16 - 5 . Ntf 24 Function scrten (OP.) ^ AOU. AMU. ATM etc. 
0. Depress ‘ NM24 * soft Icey. 

NM24 









1 1 1 


"I 1 1 I I d 


□ I LlJ 


SCREEN 4 


( NM24 FUNCTION ) 




( NM 24 


FUNCTION ) 

MOOEL : AOU 






AIR 


FUNCTION 


CONTACT 


ALARM 


ALARM 




ALARM 


ALARM 






ALARM NO 
22 


RT 


RESET 


RESET 



4 



a 



□ CZ3 c 



(D 

MODEL 



cr:^ I I l: 

/^^ool Al*r« / 

V® </< 



□ □ 

'^Function Alarm reset 



AOU 



Function name in execution 



contact 

AIR ALARM 



When Oection Signal of Monitoring Probe is output, this 
s i gna 1 is turned ON. 

In alarm situation in Air pressur:*. ALARM signal is dis- 
p 1 aved. 

FUNCTION ALARM : In alarm situation of a function. ALARM signal is disPi 

aved. 

ALARM NO Alarm No. is displayed. 

0. Depress either AIR ALARM or FUNCTION ALARM * RESET * button. 

0. Depress * RT ' key to return to original MACHINE screen. 



o 

ERIC 
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NIIGATA CNC HMC 



MACHINE SCREEN DI SPLAY 



O 

ERIC 



16-6. CH i Function settinfl icr«en 
®. Depress ‘ NM24 * soft key. 



CM 4 



[=□ 






A 



CZ] 



(D ^ O 

SCREEN 5 ( cm < SETTING ) 



(CM 4 


SETTING) 




NO 


SET X 




• 1 


60 


( M91 ) 


2 


80 


( N92 ) 


3 


100 


( N93 ) 


4 


120 


( N9A ) 


3 


140 


( N95 ) 


6 


160 


( N9S ) 


RT 







CZ] 



: zz 



(2) . Move cursor to the desired (ten and input set value C X ] 

(3) . Depress ‘ RT ' key to return to original MACHINE screen. 
16-7. Progran No. setting screen of APC ( OP.) 

®. Depress ‘ M APC ‘ soft key. 

I M APC 



zz 






CZ] 






SCREEN 5 ( APC PROGRAN NO. SETTING ) 



( APC PROGRAM t ) 


( APC SEOUENC f ) 


NO 


PRG t 


NO 


SEQ 8 


01 


1001 


01 


02 


02 


2002 


02 


04 


03 


3003 


03 


06 


04 


4004 


04 


01 


05 


500S 


OS 


03 


06 


6006 


G6 


05 


RT 









PRG 

SEQ 



C In 



o 






150 
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t : Progran No. 

I : Pallet change 
sequence 



case of 6 APC ] 





NIIGATA CNC HMC 



MACHINE SCREEN DISPLAY 




n: czD czz] czzi czzi □ 



C In case of 2 APC ] 



(2) . Wove cursor to 

(3) . Oep ress * RT ‘ 



the desired position and input set 
key to return to original MACHINE 



value by nuneric keys, 
screen. 



Note-1 : Refer to ‘ FANUC Series 15-MA OPERATOR'S BANUAL ( B-6122AE ) ' for aore 
details on MACHINE screen. 

Note-2 : Items with ( OP.) means optional specifications. Refer to each machine 
spec i f i cat ion. 
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ALARM MESSAGE DISPLAY - 



$ 9 TROUBLE DIAGNOSIS LIST (DON TABLE) 


PN 40 


(STD. ) 




DCN No 


D C N 


Contents 


Norael 


1 


Spindle eUn 


Spindle stop despite of spindle 
rotetion coaaend ON. 

(Reset : Select UAN aode. ) 


R44.2 OFF 


2 


Spindle rotetioo confine* 
tion OFF in spindle drive 
uni t 


Spindle drive unit sitnel confirae- 
tion error 


X6.0 ON 


3 


Spindle stop confiraetion 
OFF in spindle drive unit 


Spindle drive unit sitnel confirae- 
tion error 


XS. 1 ON 


4 


Spindle roUtion confirae- 
tion ON et spindle drive 
uni t 


Spindle drive unit sitnel return 
error 


X6. 0 OFF 


5 


Spindle stop conflraetlon 
ON et spindle drive unit 


Spindle drive unit sitnel return 
error 


X6.1 OFF 


6 


Spindle orientetlon confl* 
raetion OFF et spindle 
drive 


Spindle drive unit signel return 
error 


X6. 3 ON 


9 


Spindle hl(h speed rente 
LS OFF (LS-16) 


Stroke end LS confiraetion error 


LS-16 
X3. 0 ON 


10 


Spindle low speed rente 
LS OFF (LS-15) 


StroJce end LS confiraetion error 


LS-15 
X3. 1 ON 


.. 11 


Spindle clenped LS OFF 
(LS-13) 


Stroke end LS confiraetion error 


LS-13 
X3.3 ON 


■ 12 


Spindle uncleaped LS OFF 
(LS-14) 


Stroke end LS confiraetion error 


LS-14 
X3. 2 ON 


13 


Spindle hl(h rente LS ON 
(LS-16) 


Liait switch return error 


LS- 16 
X3.0 OFF 


14 


Spindle low rente LS ON 
(LS-15) 


Lia! t switch return error 


LS-15 

X3. 1 OFF 


15 


Spindle cleaped LS ON 
(LS-13) 


Liait switch return error 


LS-13 

X3.3 OFF 


16 


spindle nnclenped LS ON 
(LS-14) 


Liait switch return error 


‘ LS-14 
X3.2 OFF 


19 


Spindle hiti) rente SOL OFF 
(S0L-309B) 


Solenoid aotlon error 

(Continues to next. ) 


Y1.4 

S0L-309B ON 
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NIIGATA CNC HMC 



alarm message -display ) 



o 




S9 TROUBLE OIAGHOSIS LIST ( DGH TABLE ) 


PN AO 


^ 2 j Revised on Auj. 


10*' 1990 


DCS No 


D G N 


Contents 


Noraal 


74 


A7C pos. coofiraitioa OFF 


X*szis 2nd reference point (C30) n 
X-ixls reference point (G28) 

El tber one of ibove is OFF. 


Rl.6 ON 


75 


7ool pick up refused 


Toot pick up is prohibited. 

(Reset: Execute toot storing aot* 
ion asnusMy once* ) 


K2.T ON 


76 


Aro swing refused to go .to 
■sgszine side 


Toot In Muttne i toot in (ripper 


R56.T ON 


78 


Usgstine index coiasnd 0 


Usgszine Indexes with 0 (zero) 
coaasnd. 

(Recoaasnd by T^code or reset 
spindle toot nuaber. ) 


R426. R427 
^ 0 


79 


Lsrger coaasnd for asgs* 
zine index 


Larger No. by T-coaaand is given 
than aagazine tool nuaber 


RA26. RA2T 
CDA6. DAT 


80 


Mxgizine stop position 
discrepancy 


Stop position is not coincided with 
coaaanded position 


Eo2. 5 OFF 


81 


8*sxis drive unit ubnorasl 
(72T, 3607) 


B-axls drive unit ubnoraat 
(Ulspos i 1 1 on* vibration, coaaand 
data ^ 360* k etc.) 

FEED HOLD coaes. 

CResel : After depressing RESET SW 
(SW*1)* turn ON control power.) 


XA.A OFF 


82 


B‘sxis drive unit servo 

sisra 

(727. 3607) 


8*axls drive unit servo alara 
(TG alara. tow voltage, overload, 
overcurrenl. overspeed k etc. : 
Refer to MANUAL. ) 

EMERGENCY STOP coaes 
C Reset: After eliainating the 
cause of atara. depress RESET SW 
(SW-1) on B-axis drive unit, then 
turn ON control power. } 


XA.5 ON 


84 


B‘sxis duped LS OFF 

p- T2T>{^^ LS-IT — 1 
L- NC-T: PS-2 


Llai t swt tch conf tr* 
aation error 


(72T.(360T)) 

LS-IT^Y^ 

U OH 
X3.6 J 


: (NC-T) 
i PS-2 n 

ON 

j X3. 7 J 


85 


8‘ixis uncliaped LS OFF 
(72T. 3607) 

(LS-18) 


Liait switch confiraatioo error 

(To be continued. ) 


LS-18 
X3. 5 ON 
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Niigata CNC Horizontal M.C. 



Restart Program (Safe Home) 

PN40 Machine 
07998 

G91 G28 ZO M19; 

G91 G28 XO YO M9; 

G90 G17 G20 G40 G49 G80; 

#3003 = 0; 

#3004 = 0; 

#508 - 0; 

M99; 

90 



07998 is a sub-program and will normally be 
imbedded at or near the top of your main program. 

Above variables explained. 

#3003 = 0 Means turn single block off 

#3004 = 0 Means turn feed hold to off 

#508 = 0 Means this common variable Is holding 
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Your Niigata Notes 






Niigata CNC Horizontal M.C. 



Questions: Machine & Controi 

1 . What is the maximunn tool mass allowable on the 
automatic tool changer? 

A] 

2. How accurately can the machine position In X, Y, 
and Z? 

A] 



3. A tool Is calculated by the operator to run at 

11 ,000 RPM on this machine. Will the machine 
reach this high RPM? 

A] 

Because max. RPM is 

4. Which two "G" codes are acceptable for tool 
length compensation? 

A] 

B] 




o 
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Niigata CNC Horizontai M.C. 



Questions: Machine & Controi 

1 . Can this machine do circuiator interpolation using 
multi-quadrant circular interpolation? 

A] 

2. Explain the advantage of multi-quadrant circular 
interpolation. 



3. Which work coordinate offsets ("G" codes) are 
allowable on this machine? 

A] 

B] ^ 

C] 

D] 

E] 

F] 

4. How many sub-programs can be contained in a 
main program? 

A] 

B] 
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Session Eleven 

During this two hour segment, participants wiii: 

1 . Define machinability factors of: 

Speed, feed and depth of cut 

2. Understand the use of speeds and feed 
conversion charts 

3. Determine correct cutting speeds and feeds for 
corhmon cutting tools used in milling 
applications 

4. Understand terms: 

Cutting speed and surface feet per minute 

5. Understand basic formulas used for determining 
RPM and feed rate 

6. Determine correct feed rates for rigid and non- 
rigid tapping applications 





Speeds and Feeds 



The cutting conditions that determine 
the rate of metal removal are: 

The cutting speed (CS), 

The feed rate, and 
The depth of cut. 



The cutting speed is a value used to determine 
RPM (Speed). 



The feed rate variables are the number of teeth, 
feed per tool, and RPM. 



The depth of cut will be limited by the amount of 
metal that is to be machined, by the power 
available' on the machine tool, as well as the 
setup. 
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Speeds and Feeds 



Tool life is influenced most by: 

1 . Cutting speed (RPM) 

2. Feed rate 

3. Depth of cut 



The first step in seiecting cutting conditions is to 
seiect: 



The second step in is to seiect: 



The third step in is to select: 



2i(; 
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Speeds and Feeds 



UNIT: SPEEDS AND FEEDS - RPM VERSUS CUTTING SPEED 
CONVERSION CHART 
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Speeds and Feeds 



UNIT: SPEEDS AND FEEDS - RPM VERSUS CUTTING SPEED 
CONVERSION CHART 



I . 

t»ERIPHEH/a SPEED IW FEET KW WIWUTE 



DIAMETER 


350l 


4O0| 


4S0 


iOO 


550 I 


500 1 


fSO 


700 1 


7S0 1 


•00 I 


•50 1 


800 


850 I 


1000 1 


1050 1 


1100 1 


1150 1 


1200 1 


1250 


m 

Ineho 
















REVOLUTION 


IS PER 1 


MINUT1 


E 
















1/1 


10696 


12224 


13752 


15279 


16807 


18335 


19862 


21390 


22918 


24448 


25974 


27502 


29030 


30560 


32088 ; 


13613 


35141 


16669 


38197 


1/4 


5341 


6112 


6176 


7639 


8403 


9168 


9931 


10696 


11460 


12224 


12987 


13751 


14515 


15280 


16044 


16807 


17571 


18335 


19099 


3/1 


3566 


4076 


45S5 


5095 


5622 


6112 


6621 


7130 


7639 


8149 


8658 


9167 


967? 


10186 


10695 


11204 


11714 


12223 


12732 


1/2 


2674 


3057 


3439 


3121 


4202 


4584 


4966 


5348 


5730 


6112 


6493 


6875 


7260 


7639 


8021 


8403 


8785 


9167 


9549 


5/1 


2139 


2443 


2751 


3057 


3362 


3667 


3972 


4278 


4584 


4890 


5194 


5500 


5806 


6112 


6418 


6723 


7028 


7334 


7639 


3/4 


1713 


2031 


2292 


2547 


2801 


3056 


3310 


3565 


3820 


4075 


4329 


4584 


4838 


5093 


5348 


5602 


5857 


6112 


6366 


7/1 


1521 


1746 


1965 


2113 


2401 


2620 


2837 


3056 


3274 


3492 


3711 


3929 


4147 


4365 


4584 


4802 


5020 


J138 


5457 


1 


1337 


1521 


1719 


1910 


2101 


2292 


2483 


2674 


2865 


3055 


3247 


34 38 


3629 


3820 


4012 


4202 


4393 


4584 


4775 


M/4 


1069 


1222 


1375 


152S 


1681 


1834 


1986 


2139 


2292 


2445 


2597 


2750 


2903 


3056 


3208 


3361 


3514 


3667 


3820 


M/2 


191 


lOlt 


1146 


1273 


1400 


1528 


1655 


1783 


1909 


2037 


2165 


2292 


2419 


2546 


2674 


2801 


2938 


3056 


3184 


1-3/4 


764 


S73 


9S2 


1091 


1200 


1310 


1419 


1528 


1637 


1746 


1855 


1964 


2074 


2183 


2292 


2401 


2510 


2619 


2728 


2 . 


66S 


764 


159 


955 


1050 


1146 


1241 


1337 


1432 


1528 


1622 


1719 


1814 


1.910 


2005 


2101 


2196 


2292 


2387 


2«l/4 


594 


1 

679 


1 

764 


149 


934 


1018 


1103 


1188 


1273 


1358 


1443 


1528 


1613 


1698 


1782 


1867 


1956 


2037 


2122 


2«l/2 


534 


611 


6S7 


764 


840 


916 


993 


1069 


1146 


1222 


1299 


1375 


1451 


1528 


1604 


1681 


1758 


1833 


1910 


20/4 


416 


555 


625 


694 


764 


833 


903 


972 


1041 


1110 


1181 


1250 


1320 


1389 


1458 


1528 


1598 


1667 


1736 


3 


445 


509 


572 


637 


700 


764 


828 


891 


954 


1018 


1082 


1146 


1210 


1273 


1336 


1401 


1464 


1528 


1592 


M/4 


411 


470 


52t 


517 


646 


704 


764 


823 


882 


940 


999 


1058 


1117 


1175 


1234 


1293 


1352 


Utl 


1468 


M/2 


3tl 


436 


490 


546 


600 


654 


709 


764 


819 


873 


928 


982 


1037 


1091 


1144 


1201 


1256 


1310 


1364 


3-3/4 


356 


407 


45t 


509 


560 


610 


662 


713 


764 


815 


866 


917 


Hi 


1019 


1070 


1121 


1172 


1223 


1274 


4 


334 


312 


429 


478 


525 


572 


621 


668 


715 


764 


812 


859 


907 


955 


1002 


1050 


1098 


1145 


1194 


4.1/4 


314 


359 


404 


449 


494 


539 


584 


629 


674 


718 


764 


809 


854 


899 


942 


987 


1034 


1079 


1123 


4-1/2 


297 


339 


362 


424 


467 


509 


552 


594 


636 


679 


721 


764 


806 


849 


891 


932 


976 


1017 


1061 


4-3/4 


2tl 


321 


361 


402 


442 


482 


523 


563 


603 


643 


682 


724 


764 


804 


844 


885 


924 


965 


1006 


5 


267 


305 


343 


382 


420 


458 


496 


535 


572 


611 


649 


688 


726 


764 


802 


840 


878 


916 


954 


M/4 


255 


290 


327 


364 


402 


436 


473 


510 


544 


582 


619 


656 


691 


728 


764 


800 


837 


873 


909 


5.1/2 


242 


277 


312 


347 


382 


416 


451 


486 


520 


556 


590 


625 


660 


694 


730 


764 


799 


833 


868 


5.3/4 


232 


266 


29t 


332 


364 


.398 


431 


464 


498 


532 


564 


596 


630* 


664 


696 


731 


762 


796 


830 


6 


222 


254 


216 


318 


350 


380 


414 


446 


476 


.^09 


540 


573 


605 


637 


668 


701 


732 


764 


796 
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Speeds and Feeds 



UNIT: SPEEDS AND FEEDS - CONVERSION CHART FOR FEED 





Speods and Feeds 



tJNIT: SPEEDS AND FEEDS - CENTER DRILLING 



SUGGESTED CENTER DRILLING SPEEDS IN R.P.M. 



SIZE 


SUGGESTED 

RPM 


SUGGESTED 
FEED (I.P.R.) 


0 


2,000 


.001 - .003 


1 


1,750 


.001 - .003 


2 


1,500 


.002 - .006 


3 


1,300 


.002 - .006 


4 


1,100 


.002 - .006 


5 


900 


.002 - .006 


6 


700 


.002 - .006 


7 


500 


.003 - .008 



I.P.M. = I.P.R. * RPM 
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Speeds and Feeds 



UNIT: SPEEDS AND FEEDS - SPOT DRILLING 

S^^GGESTED SPOT DRILLING SPEEDS IN R.P.M. 

S.F.P.M. * 4 

FORMULA RPM * 2 

DIA. 



MATERIAL 


SPOT DRILL 
SPEED S.F.P.M. 


ALUMINUM 


200 


BRASS 


200 


MAGNESIUM 


150 


CAST IRON 


70 


LOW CARBON STEEL 


80 


STAINLESS STEEL 


30 


THERMOPLASTICS 


100 


TITANIUM 


20 



SUGGESTED FEEDS FOR HIGH SPEED STEEL SPOT DRILLS 




SPOT DRILL DIA. 


FEED / REV. 






1/8 


. 001 


1/4 


. 002 


3/8 


.003 


1/2 


. 0035 


3/4 


.005 


1.0 


.007 








Speeds and Feeds 



UNIT: SPEEDS AND FEEDS - DRILLING 



SUGGESTED DPEEDS FOR 
FORMULA RFM = 



HIGH SPEED STEEL DRILLS 
S.F.P.M. * 4 
DIA. 



MATERIAL 


REGULAR DRILLS 


TURBOFLUTE DRILLS 




SPEED SFPM 


SPEED SFPM 


ALUMINUM 


200 


200 


BRASS 


200 


200 


MAGNESIUM 


150 


200 


CAST IRON 


70 


70 


LOW CARBON STEEL 


80 


80 


STAINLESS STEEL 


30 


30 


THERMOPLASTICS 


100 


100 


TITANIUM 


20 


20 



SUGGESTED FEEDS FOR HIGH SPEED STEEL DRILLS 



DRILL DIA. 


REGULAR DRILLS 
FEED / REV 


TURBO-FLUTE DRILLS 
FEED / REV 


UNDER 1/8 


.001 - .002 


.001 - .002 


1/8 - 1/4 


.002 - .003 


.003 - .008 


1/4 - 1/2 


.004 - .007 


.006 - .014 


1/2 - 1.0 


.007 - .015 


.010 - .030 


1/0 + 


.015 - .025 


.022 - .050 



I.P.M. = I.P.R. * RPM 



I.P.M. = INCH PER MINUTE 



QUICK FORMULA 



RECOMMENDED I.P.R 



65 



DRILL DIA. 
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Speeds and Feeds 




UNIT: SPEEDS AND FEEDS - REAMING 



SUGGESTED SPEEDS FOR HIGH SPEED STEEL REAMERS 



FORMULA 



RPM 



S.F.P.M. * 4 



DIA. 



MATERIAL 


CUTTING SPEED S.F.P.M. 


ALUMINUM 


100 


BRASS 


100 


MAGNESIUM 


75 


CAST IRON 


50 


LOW CARBON STEEL 


60 


STAINLESS STEEL 


20 


THERMOPLASTICS 


50 


TITANIUM 


20 



SUGGESTED FEEDS FOR HIGH SPEED STEEL REAMERS 



REAMER DIAMETER 


FEED PER REVOLUTION I.P.R. 


UNDER 1/8 DIA. 


.002 - .004 


1/8 - 1/4 


.004 - .006 


1/4 - 1/2 


.006 - .008 


1/2 - 1.0 


.008 - .015 


1.0 + 


.015 - .025 






FEED RATE FORMULA 
I.P.M. = I.P.R. * RPM 
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I.P.M 



INCH PER MINUTE 
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Speeds and Feeds 



UNIT; SPEEDS AND FEEDS - COUNTERSINKING 



SUGGESTED COUNTERSINKING SPEEDS IN R.P.M. 



C'SINK SIZE 


ALUMINUM 


C. IRON 


STEEL 


^25 DIA 


500 


200 


175 


.50 DIA 


250 


150 


150 


.75 DIA 


200 


100 


125 


1.0 DIA 


150 


75 


80 


2.0 DIA 


100 


75 


75 



FEED RATE RANGE - .003 TO .010 I.P.R. 

NOTE: FEED RATE VARIES FROM MACHINE TO MACHINE. 

I.P.M. = I.P.R. * RPM 
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Soeeds and Feeds 



UNIT: SPEEDS AND FEEDS - COUNTERBORING 



SFPM *4 

RPM 

DIA. 



• SUGGESTED SPEEDS 



MATERIAL 


SPEED ( SFPM ) 


ALLOY STEEL 


40 - 80 


BRASS 


150 - 300 


CAST IRON SOFT 


120 - 140 


MILD STEEL 


75 - 85 



SUGGESTED FEEDS 



COUNTERBORE DIAMETER- 


FEED ( IPR ) 


1/4 - 3/8 


.003 - .005 


7/16 - 5/8 


.004 - .006 


11/16 - 7/8 


.005 - .007 


' - 15/16 - 1 3/16 


.006 - .008 


11/4-1 1/2 


.007 - .009 


1 9/16 - 2.0 


.008 - .010 
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Speeds and Feeds 



UNIT: SPEEDS AND FEEDS - TAPPING 



SUGGESTED TAPPING SPEEDS IN R.P.M. 



TAP SIZE CAST IRON ALUMINUM MILD STEEL 


ST. STEEL 


BRASS 


10-24 


1300 


1400 


1100 


500 


1500 


1/4-20 


1000 


1200 


750 


400 


1200 


5/16-18 


850 


1100 


650 


300 


1200 


7/16-14 


600 


800 


450 


200 


950 


1/2-13 


500 


650 


400 


200 


850 


5/8-11 


375 


500 


300 


190 


700 


3/4-10 


325 


400 


250 


125 


575 


1-8 


250 


300 


175 


75 


425 



SUGGESTED TAPPING FEED RATES 

FEED RATE = PITCH OF THREAD * PRM * .95 
PITCH = 1 / NUMBER OF THREADS PER INCH 

.95 IS 95 % OF VALUE TO ALLOW SOME TAP " FLOATING ’’ DURING CUT. 
EX. TAP CAST IRON USING A 1/2 - 13 TAP 



P=l/N =1/13= .0769 

FEED RATE = .0769 * 500 * .95 = 36.52 I.P.M. 

THUS IN YOUR PROGRAM F36.52 
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Speeds and Feeds 



UNIT: SPEEDS AND FEEDS - BORING 

SUGGESTED BORING SPEEDS IN S.F.P.M. 

S.F.P.M. * 4 

RPM 

DIA. 



RECOMMENDED BORING SURFACE 



FEET PER MINUTE 





CAST 

IRON 


BRASS 


ALUM. 


MILD 

STEEL 


TOOL 

STEEL 


STAIN 

STEEL 


H.S.S 


70 


125 


150 


100 


60 


40 


CARBIDE 


225 


300 


500 


200 


100 


125 



FEEDS FOR ROUGHING 



FEEDS FOR ROUGH BORING .007 - .015 INCH PER REV ( I.P.R. ) 



FEEDS FOR FINISH BORING .001 - .005 INCH PER REV. ( I.P.R. ) 
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Soeeds and Feeds 




UNIT : SPEEDS AND FEEDS - END MILLING 



MATERIAL 


FEED / 
TOOTH .25 D 


FEED / 

TOOTH .50 D 


FEED / 

TOOTH 1.0 D 


S.F.P.M. 


ALUMINUM 


.003 


.006 


.009 


150 


MAGNESIUM 


.004 


.006 


.010 


150 


BRONZE 


.003 


.005 


.007 


250 


CAST IRON 


.003 


.005 


.008 


60 


STEEL LC 


.001 


.002 


.004 


80 


STEEL ALY 


.0005 


.001 


.003 


50 


STEEL SS 


.001 


.002 


.004 


55 


INCONEL 


.0002 


.001 


.003 


30 


TITANIUM 


.001 


.002 


.004 


25 



S.F.P.M. ’*‘4 

RPM 

DIA. 



FEED RATE = R * T * RPM 



R = FEED / TOOTH 

T = / OF TEETH ON END MILL 

RPM = RPM CALCULATED THROUGH FORMULA 



ERIC 
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Speeds and Feeds 



UNIT: FACE MILLING 



MATERIAL 


DEPTH OF CUT 


HSS TOOL 


CARBIDE 


INSERT 






SPEED 


FEED 


SPEED 


FEED 


ALUMINUM 


.250 


800 


.022 


MAX 


.020 




.025 


1200 


.010 


MAX. 


.010 


MAGNESIUM 


.250 


900 


.022 


MAX 


.020 




.025 


1500 


.010 


MAX. 


.010 


MILD STEEL 


.150 


175 


.012 


625 


.014 




.025 


230 


.008 


800 


.008 


SS STEEL 


.150 


130 


.010 


415 


.014 


TYPE 303 














.025 


160 


.008 


550 


. 008 



SPEED= SFPM 

FEED = IN PER TOOTH 



SFPM * 4 

RPM 

DIA 

FEED RATE = R T * RPM 

FEED IN INCH PER TOOTH 
NUMBER OF TEETH 



172 



229 






Speeda and Feeds 



•r I.’ 

Speed and Feed Calculation Using Slide Calculator 



PROBLEM # 1 

OPERATION - END MILLING MATERIAL - CHILLED CAST IRON 
TOOL SIZE- .375 DIA. ( HSS ) 2 FLUTE 

FEED / TOOTH = 

RPM = FEED RATE = 



PROBLEM # 2 

OPERATION - FACE MILLING MATERIAL - INCONEL X 
TOOL SIZE- 3.5 DIA. ( CARBIDE ) 4 TEETH 

FEED / TOOTH = 

RPM = FEED RATE = 



PROBLEM # 3 

OPERATION - FACE MILLING MATERIAL - COPPER 
TOOL SIZE- 2.5 DIA. ( HSS ) 6 TEETH 

FEED / TOOTH = 

RPM = FEED RATE = 



PROBLEM # 4 




OPERATION - 
TOOL SIZE - 
FEED / TOOTH 
RPM = 



END MILLING MATERIAL 

.75 DIA. ( CARBIDE TOOL ) 



- MAGNESIUM ALLOY 
3 FLUTE 
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FEED RATE 




Speeds and Feeds Questions 



Calculate the correct RPM and feed rate for each 
machining situation below. 

1 . Operation - center drilling 
Material - cast iron 
#3 C-DrIII (H.S.S.) 

RPM] 

Feed Rate] 



For this problem, use RPM vs. cutting speed 
conversion chart. 

2. Cutter diameter - 1 .25 
Cutting speed - 450 

RPM] 




Speeds and Feeds Questions 






Speeds and Feeds Questions 
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Speeds and Feeds Questions 






Speeds and Feeds Questions 
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Session Twelve 

During this four hour segment, participants wiii: 

1 . Understand the features found on a Yasnac 
control for CNC lathes 

2. Understand the features found on a machine 
control station for CNC lathes 

3. Understand axes movement found on a 2 axis 
CNC lathe 

4. Understand common ”G" and ”M" codes used in 
programming a CNC lathe 

5. Understand special codes of G96 and G99; and 
how they relate to spindle speed 

6. Understand special codes of G96 and G99; and 
how they relate to feed rate 

7. Understand the reasons behind selecting right 
hand or left hand cut turning tools for CNC lathe 
operation 

8. Understand tool call and offset commands 

more on next page 
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9. Apply the correct programming does for a 
finishing pass on a turned part 

10. Understand how to apply a sub-program within a 
main program 

11 . Understand basic lathe formulas of conversion 
factors and production time 

12. Understand specific fixed cycles used in CNC 
lathes 

13. Apply knowledge of CNC training center by 
answering question on worksheets 



Nakamora CNC Lathe 




Yasnac CNC Control 



NC POWER 
CONTROLS 
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Nakamora CNC Lathe 



Yasnac LX3 Control 
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Nakamora CNC Lathe 



Panel Functions. 



1 . Power On 
Push once to_ 
Push again to. 



Power Off 

Push once to de-energize both the 

and the power 

system of the NC unit. 



2. 


CRT graphic display 


3. 


Function keys 




(1) ALM 


Alarm Key 




(2)DGN 


Diagnostic Key 




(3) PRM 


Parameter Key 




(4) SET 


Setting Key 




(5) COM 


Command Key 




(6) PROG 


Program Key 




(7)POS 


Position Key 




(8) OFS 


Offset Key 



Displays ^Codes. 

Displays I/O Signal Info. 

Displays parameters 

For setting and writing data. 

For displaying automatic 
operation command values. 

For part program display and 
writing 

For displaying various current 
values. 

For displaying and writing tool 
offset values. 



o 

ERIC 
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Nakamora CNC Lathe 



4. Software Function Keys 

Depressing Keys F1 through F5 caiis up the 
corresponding functions. 

5. Address Keys 

The keys for keying the address characters 
when wiring in various data. 

Special Characters 
/ Key: For skip. 

EOB Key: For commanding end of one 
block. On the CRT, ”j” is displayed instead 
of EOB. 

3. Data Keys 

The 15 data keys are used for writing: 

(1) MDi command values 

(2) Tool offset values 

(3) Setting values 

(4) Parameters 

(5) other numerical values 

CAN (Cancel) Key: for deleting working values or 
address data 

WR (Write) Key: for storing address and data key in 
values 

Shift Key: for inputting special codes found on upper 
left corner of keys. Depressing the respective key. 






e 
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Nakamora CNC Lathe 



7. Page Keys 

Key: For displaying the next page 
Key: For displaying the preceding page 

8. Cursor Keys 

Key: Moves cursor backward 
Key: Moves cursor forward 

9. Next Key 

Used for special functions 

1 . Selects search type in edit mode 

2. Selects between line cursor and 
word cursor in edit mode 

10. Origin Key 

For setting the current tool position as the 
new origin of the new coordinate system 
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Nakamora CNC Lathe 



11. Memory data keys I 

OUT, VER, IN keys are effective only in edit I 

mode. I 

OUT key: For sending a program out from I 

control to a computer, etc. I 

IN key: For sending a program into control I 

from a computer. I 

VER key: (Verify) checks data in memory against I 

data sent in by computer or tape reader I 

■ 

12. Edit keys: I 

ERASE, INSRT, ALTER keys are for editing part I 
programs stored in one memory. I 

ERASE key: For erasing data in memory 1 

INSRT key: For inserting data I 

ALTER key: For changing data I 

13. Reset key I 

Resets internal condition of the NC I 

1. Ciears buffer I 

2. Ciears alarm I . 



ERIC 
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Nakairiora CNC Lathe 



Machine control station 



CYCLE FEED 
START HOLD 

a a 



mode select 



MOt tape 



EOT JOG 



HANDLE' 

STEPT 



optional 

single slock dry 

SLOCK SKIP RUN 

# # # 

OFF OFF OFF 



display 

LOCKv^^^V 

rt N machines 
Hir lock 



G50 POINT 
RETURN 



manual 

INTERRUTION 
POINT return 

<f) 

OFF 



AUT 

FUNCTION MANUAL EOlT 
LOCK ABSOLUTE LOCK 

(§)(§)(§) 

OFF OFF OFF 







X*AXIS 


AUTO mode 


OVERRIDE 


PROGRAM 


mirror 


handle 


CANCEL 


RESTART 


image r 


OFF SETt 


<|) 


(g) 


# 






OFF 


OFF 


OFF 



HANDLEf 




MANUAL 
PULSE MULTIPLY 
XlOO 

XH Q\x 10.000 



XtOO.000 



RAPID TR>I/ERS£ 
RATE OVERRIDE 
50 




FEEDRATE 
OVERRIDE 
S JOG FEEDRATE 




spindle speed 

OVERRIDEf 

90 





JOG 




R6FERNCE POINT 

X z 
a a 



reference point 

RETURN 



(g) 

OFF 



cutting depth 

OVERRIDE FOR 
G71 ANOG72t 

(5) 

0 S 200 



POSITION 

STOREt 
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Nakamora CNC Lathe 



Cycle Start - Depress to start system in the 
automatic mode (tape, MDi, and mem.) 



Feed Hold - Temporary stop of automatic operation 

1 . Not active during thread cutting 

2. Depress cycle start to restart operation 



Emergency stop push button - stops power 

1 . Machine stopped immediately by dynamic 
brake 

2. Wiil display alarm code 330 

3. To restart operation 

a] turn E-stop knob clockwise 

b] depress reset 

c] press Power On pushbutton 

4. Use for turning off system 
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Handle Dial (Manual pulse generator) 

1 . Set mode to handle 

2. Select axis 

3. Set mode amount per graduation 

4. Rotate dial to move select axis 

CW = + direction 

CCW = - direction 

Handie axis seiect 

1 . Selects X or Z axis 

Manuai puise multipiy switch 

1. Seiects value for handle mode . 

2. X1 to X100 

X1 = .0001 inch/step 
X100 = 10 inches/step 

Jog and rapid pushbuttons 

1 . Used to feed tooi manuaiiy 

2. +X, -X, +Z, -Z 

3. Jog speed set by jog feed rate switch 

4. Each time the pushbutton is depressed in 
the STEP mode, the tooi is moved by the 
vaiue per step by Manuai Pulse Muitioiv 
select switch. 



ERIC 
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Jog feedrate switch and feedrate override switch. 

1 . in auto mode, feedrate adjustabie from 
0 - 200% of programmed feedrate. 

2. Jog feedrate - used to seiect feedrate in the 
jog mode. 



Rapid traverse rate override switch 
1 . Settabie to FO, 25, 50 and 100% 









Feedrate override cancel switch 

1 . Turning this switch on, feedrate is fixed at 

100 % 



o 

ERIC 
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Nakamora CNC Lathe 



Spindle speed override switch 

1 . Spindle speed adjustable from 50-1 20% of 
current spindle speed. 

Manual reference point return switch 

1. Switch used to bring the tool back to 

reference point manually. 

Reference pint lamps 

1 . Lamps indicate that the tool is positioned 
on the reference pint 

2. G28 auto return to reference point 

Single block switch 

1 . Block-by-block can be obtained when this 
switch is turned on 

Optional block skip switch 

1 . When Qq all commands in a block 
following / are neglected 

2. When Sif) all blocks including those 
preceded by / are executed. 
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Dry run switch 

1 . When On, tool moves at speed selected by 
the -lOQ FEEDRATE switch 

Display lock/machine lock switch 

1 . When OFF, normal position display 

2. When Display Lock excludes tool 
movement from display 

3. When Machine Lock, axis movement 
including zero return is inhibited 

M-Function Lock Switch 

1 . When ON, it ignores M, S, and T 
commands 

2. To check program, it is used in 
combination with Machine Lock function 



ERIC 
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Manual Absolute Switch 



o 
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Edit Lock Switch 

1 . When Qq, the foiiowing operations wiii not 
work. 

a] Erase, insert, and Aiter keys 

b] Storing of NC tape 

G50 point return switch 

1 . Returns tooi to the coordinate system 
setup point manualiy (where G50 has been 
programmed) 

Manuai interruption point return switch 

1 . When Qn, returns the tooi to where the NC 
was switched over from the auto mode to 
the manuai mode. 

Program Restart Switch 

1. Used for restarting the part program from 
any desired sequence number 
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X Axis mirror image 

1 . When On, all X axis coordinate are 
reversed. 

Auto mode handie offset switch 

1 . Enables tool motion through the use of 
MPG knob. 

Cutting depth override switch 
G71 is a rough turning cycie 
G72 is a rough facing cycie 
1 . Can override depths of cut from 1 0 - 200% 

I 

Positing store pushbutton 

1 . Used for inputting measured workpiece 
values direction into control. 
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Universal slant bed turning center 

Chuck r — Turret 




Chuck 

Footsvitch 



Tailstock 




Tailstock 

Footswitches 



Front View 



Side View 



All major applications for turning can be 
accomplished with this form of turning center 
including; shaft work (with tailstock), chucking 
work, and bar work (if a bar feeder is used). 
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T X+ 




T 

T 
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3 


4? 
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t1 
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6 1 4.0 


: 


7 1 6.0 ^ 
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■IQ- 
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■10— 


II 
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•3.S 


1} 


75 


-3.U 


iT 
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-3.d 


1*1 
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X axis is a diameter controliing axis. 



Z axis is a length (depth) controlling axis 




List of G Codes 




B: Basic 
O: Ootionai 





G Code 


Special 
G Code I 


Special 
' G Code 0 


Group 


Function 


Section 


f 


GOO 


GOO 


^ GOO 




Positioning (rapid traverse feed) 1 


B 


r 


GOi 


GOI 


^ GOI 


01 


Linear interpolation, angle programming for linear interpolation i 


B. 0 




G02 


G02 


‘ . G02 


Circular interpolation CW, (radius P designation) i 


B. 0 




GOG 


GOG 


. GOG 




Circular interpolation CCW. (radius R designation) j 


B. 0 




G04 


• G04 


G04 




Dwell j 


6 




G06 


G06 


G06 




ERROR DETECT OPF positioning | 


B 




G 10 


G 10 


G 10 




Tool offset value setup « 


0 




Gil 


Gil 


G 11 


u, 


Beveling j 


0 




G 12 


Gi2 


G 12 


Cornering • 

Rouryjing ! 


0 




G20 


; G20 


G70 


! i 

i i 


1 Inch input specification 


0 




G21 


G21 


i G71 


1 Metric input specification 


0 




G22 


G22 


; G22 


01 

J 1 


Radius programming for circular interpolation CW 


0 




G23 


I G23 


’ G23 


Radius programming for circular interpolation CCW 


0 




G27 


i G27 


G27 


1 1 

: 1 


1 Reference point return check 


B 




G28 


G28 


G28 


i 


{ Automatic return to reference point 


B 




G29 


G29 


G29 


' « ! 


1 Return from reference point 


B 




G30 


G30 


G30 




i Retunm to 2nd reference point 


0 




G3i 


G3i 


G31 


1 


[ Skip function 


0 




G32 


G3G 


G33 


i ^ 


i Threadcutting, continuous threadcuting. multi-start threadcutting 


B. 0 




G34 


G34 


G34 


: Variable lead threadcuttirig 


0 




G3S 


j G3S 


G36 


! * 


! Tool set error compensation 


0 




G36 


G36 


G36 


- fYT 


j Staed stroke limit 2nd area ON 


0 




G37 


G37 


G37 




[ Stored stroke limit 2nd area OFF 


0 




G38 


G38 


G38 




\ Stored stroke limit 3rd area ON 


0 




G39 


■ G39 


G39 


I OB 


1 Stored stroke limit 3rd area OFF 


0 


r 


G40 


r G40 


^ G40 


1 


Tool radius cornpensation cancel 


0 




G41 


■ G41 


G41 


1 


. Tool radius compensation No. i 


0 




G42 


i G42 


G42 


i 06 


‘ Tool radius compensation No. 2 


0 




G43 


i G43 


G43 




Tool radius compensation No. 3 


0 




G44 


1 G 44 


G44 


1 


Tool radius compensation No. 4 


o 




Note: 

1. G codes in grouDS from 0i through ti are modal. When 4. 

the control «s energized with the power switch or reset. ^ 

the G codes marked with^^ are automatically selected. 

For G 00/G 0i. G 98/G 99. and G 90/G 9i. either one i$ g 

selected as initial state by setting parameters. 



2. G codes of * group are non > modal. They should not be 
commanded together with the other G codes in one block. 



3. 



The modal G codes can be commar>ded mtxedly in a 
block. 
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G codes in section 8 are baste. 

Standard G codes can be convened to special G codes 
I by parameters, (basic feature) 

Special G code ncan be selected as optional func* 
tion. When sHected. the standard G codes and special 
G code II cant.ot be used. 

The initial states of G codes of 05. 07. 08 group when 
the control is powered correspond to their respective 
setting data. 




List of G Codes 




G Code 


Special 
G Code ! 


Special 
• G Code II 


Group 


Function 


Section 


G50 


G92 


G92 


« 


Coordinate system setuo 

Maximum spindle revolution setup, work coordinate system setuo 


e 

0 


G51 


G51 


G51 




Return of current display value to ongm 


0 


G65 


G65 


G65 




User macro simple call 


0 


G66 


G66 


G66 


09 


User macro modal call 


0 


^ G67 


^ G67 


Y G67 


User maao rriodat call cancel 


0 


G68 


* G68 


G68 


10 


Mirror image by programming ON 


0 


^ G69 




G69 


Mirror image by programming OFF 


0 


G70 


G70 


G72 




Finishing cycle 


0 


G71 


G71 


G73 




Stock removal in turning 


0 


G72 


G72 


G74 




Stock removal in facing 


0 


G73 


; G73 


G75 


« 


Pattern repeating Multiple repetitive cycles 


0 


G74 


G74 


G76 




Peck drilling in Z-axis 


0 


G75 


1 G75 


G77 




Grooving in X-axis 


0 


G76 


i G76 


G78 




Automatic threadcutting cycle 


0 


G90 


: G77 


G20 




Tuning cycle A 


B 


G92 


G78 


G21 


01 


Threading cycle 


B 


G94 


: G79 


G24 




Facing cycle B 


B 


G96 


i G96 


G96 


02 


Constant surface speed control 


0 


^ G97 


Y G97 


^ G 97 


Constant surface speed control cancel 


0 


G96 


Y G94 


^ G94 


04 


Feed per minute (mm/min) 


B 


^ G99 


^ G95 


y G95 


Feed per revolution (mm/rcv) 


6 




^ G90 


y G90 


03 


Absolute command 


a 




^ G9l 


y G91 


inaemental command 


B 


G122 


G122 


G 122 : 


11 


Tool registration start 


0 


^ 3123 


Y Gi23 


Y G 123 


Tool life control 

Tool registration end 


0 


Gill 


1 Gill 


Gill • 

1 t 




Taper multiple beveling/rounding 


0 


G112 


! G112 


1 G 112 




Arc multiple bevelmg/rounding 


0 


G150 


G 150 


j G 150 1 


13 


, Cancel groove width compensation 


0 


G 151 


' G151 


! G 151 I 


i Groove width compensation 


• 0 




Note: 

t. G codes in groups from 01 through 11 are modal. When 
the control is energized with the power switch or reset, 
the G codes marked with ^ are automatically selected. 

For GOO/GOl. G 98/G 99. and G90/G91. either one is 
selected as initial state by setting parameters. 

2. G codes of • giouo are non -modal. They should not be 
commanded together with the other G codes in one block. 

3. The modal G codes can be commanded mixedly in a 
block. 



4. G codes in section 6 are basic. 

5. Standard G codes can be converted to speoai G codes 
1 by parameters, (basic feature) 

6. Special G code ll can be selected as optional func- 
tion. When selected, the standard G codes and special 
G code ll cannot be used. 

7. The initial states of G codes of 05. 07. 08 grouo when 
the control is powered correspond to their respective 
setting data. 

2S& _ . 




M code 


Description I 


MOO 

M01 

M02 

M03 

M04 

M05 

M08 

M09 

M10 

M13 

M14 

M15 

M16 

M17 

M28 

M29 

M41 

M42 

M30 

M98 

M99 


Program stop I 

Optional stop I 

End of program (does not rewind program) I 

Spindle on in a clockwise direction I 

Spindle on in a counter clockwise direction I 

Spindle stop I 

Flood coolant on I 

Coolant off I 

Step part counter I 

Bar feeder on I 

Chuck jaws close I 

Chuck jaws open 1 

Tailstock quill forward I 

Tailstock quill back , I ^ 

Tailstock body forward I v 

Tailstock body back I 

Low spindle range I 

High spindle range I 

End of program (rewinds memory) I 

Subprogram call I 

End of subprogram I 
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Spindle Speed Choices 

I. Constant surface speed [G96] 

A. Use for operations: 

1] Contouring operations (turning) 

2] Boring operations 

3] Grooving tools 

B. Feedrate in I.P.R. remains constant 

C. Improved tool life 

example: N005G96X300 

(Selects speed of 300 S.F.P.M.) 

II. RPM [G97] 

A. Use for operations 

1] Machining on spindle centerline 

a. drilling 

b. reaming 

c. tapping 

2] Threading 

a. RPM and Feedrate must be 
synchronized 

example: N005 G97 S300 

(Selects speed of 300 RPM) 
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Feedrate Choices 

I. Inches per revolution (i.p.r.) 

A. Maintains even witness marks on workpiece 

B. Use for almost all turning center operations jj 

example: NOW G99 F.015 I 

(Selects .015 inches per revolution) I 

II. Inches per minute 

A. Some preset for knurling 

B. Use for stopping spindle 
(i.e. bar feed move) 

example: NOW G98 F 5-0 

(Selects 5 inches per minute) 
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T Codes 



Example: T0505 

T05 = Turret station #5 

05 = Offset number 5 (wear offset) 

Note: Tool coordinate offset is derived by adding 50 to 
the value of index position. Thus, for position of the 
offset coordinate is 51. 



Geometry Offsets = Used to designate program zero 

location 

Wear Offsets = Workpiece sizing and tool nose 

radius compensation 
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Most CNC Controls have at least 16 offsets. Some 
have 32, 99 and more. 

The offset table may look like this. 

# X Z R T 

Where: 

# 

X 

z_ 

R_ 

T 
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Tool offset (T) in tool offset register direction of 
imaginary tool nose 



Q 




Numbers 1 - 4: quadrant numbers 
Numbers 5-8 point to +Z, +X, -Z, and -X 
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Programming a turned part 

For the part sketch shown below, write a NC 
program to finish turn this part. 



/-R.2S (tup) 



Ti >9 






6.00 



8.C0 



2.00 



400 



l.OO 
^-2.00— J 
3.00 





X 




“T 


X 




1 1 1 SH 


0 


8 


4.5^ 


-2J- 


2 


2.0 


-.25 


9 


5.5 1 


-M- 


3 


2.Q 


-.75 


10 


6.0 


-2.2b 


4 


25 


-1.0 


■'1 


60 - 




T 


3.5 


-1.(3 


i2 


6.5 _ 


-3.0 


6 


~nr 


-1.25 


13 


7.5 


-3.0 


7 


4.0 


-1.75 


AL 


8.0 
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Proaram 



o 
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Sub-program example used for warn up of turning 
center. 

Main program 
00001 

(overnight dwell program for spindle warm up) 
N005 M98 P1000 L6 

L work specified the number of hours of dwell 

N010 G97 S1500 M03 
Turn spindle on at 1500 RPM 

N020 M30 
End of program 

Sub Program 

01000 

Actual dwelling program 
N1G04X3600 

Dwell for 3600 seconds, one hour 
N10 M99 

Return to main program 
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Basic lathe formulas 
Conversion factors 

To convert from "inches per revolution" (ipr) to 
"Inches per minute" (ipm), or vice versa, use the 
following: 

ipr* = RPM = ipm 

ipr = ipm/RPM 

I To convert from "surface feet per minute" 

I (SFM) to "RPM" or vice versa, use the following: 

I SFM= 3.1416 X RPM Xdia. 

I 

I RPM= 12 X SFM 
I 3.1416 Xdia. 
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Determining time required to perform an operation: 

A. Find RPM 

RPM= 12XSFM 

3.1416 Xdia. 

B. Time in seconds 

Time (secs) = Distance to go X 60 secs. 

ipr X RPM 

Soive the following problem: 

How long will it take to turn a part in one pass to a 
one inch diameter at 350 SFM and .004 ipr over 3 
Inches? 



Answer: RPM 

Time in seconds 
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1. special fixed cycle 



G70: Finishing cycle (effective after G71, G72, G73) 

G71: Outer diameter rough cutting cycle 

G72: Face rough cutting cycle 

G73: Closed loop cutting cycle 

Cutting feed is done while repeating a certain 



G74: Face cutting-off cycle 

Effective during drilling 
G75: Outer diameter cutting-off cycle 

G76: Threading cutting cycle 

(1) Finishing cycle 

After rough cutting by G71, G72 and G73, finishing cycle 
can be performed by the following command. 

Command system 



P: Sequence number at the beginning of cycle (ns) 

Q: Sequence number at the end of. cycle (nf) 

Application example is given together with G71, G72 and 
G7 3. 

(Note 1) With F and S code, codes commanded between 



(Note 2) Tip nose radius compensation is possible with 



(Note 3) Sequence number and block designated by P and 



cutting pattern. 



G70 P (ns) Q (nf) 



sequence number ns and nf become effective. 



this cycle. 



Q should be placed before the block of G70. 



(Note 4) Program sequence number at the beginning 



of the block of G70 





G17 Rouqh Cutting Cycle 



(2) G71 Outer diameter rough cutting cycle 

This cycle is achieved by designating cutting conditions 
and finishing dimensions. 

Command system 

G71 F [11 s 

JP : Sequence number at the beginning of cycle (ns) 

Q : Sequence number at the end of cycle (nf) 

U. : Distance and direction of cutting tool relief in 

X axis direction (Au) ...... Diameter designation 

. 1 F i n i s hing a llowahce { 

W : Distance and direction of cutting tool relief in 

Z axis direction (Aw) ...... Finishing allowance 

D : Cutting feed amount/each time (Ad) ...... radius 

designation ...... Nothing to do with + and - 

F*^: F or S function is ignore! when it is placed in 

P or Q bloclc. F or S func^tion which is placed 
in the bloc)c before G71 is effective. 

/rj 

I 

/ 




(Note 


1) 


F or S function cannot be changed while G71 
cycle is in operation . 


(Note 


2) 


Tip nose radius compensation i.s_,_not effective 
for this cycle. 


(Note 


3) 


Multi-guadrant cutting is^.nqt EOSsj.bie with 
this cycle. 


(Note 


4) 


Program sequence number at the beginning 
of the block of G71. 



G73 Closed ^op Cutting Cycle 




(4) G7 3 Closed loop cutting cycle 

This cycle is achieved by designating cutting conditions 
and finishing dimensions . 

Command system 



G73 P Q I K U W D S 

P: Sequence number at the beginning of cycle (ns) 

Q: Sequence number at the end of cycle (nf) 

I: Distance and direction of cutting tool relief in X 

axis direction (i) Radius designation 

K: Distance and direction of cutting tool relief in Z 

axis direction (k) 

U: Finishing allowance in X axis direction (Au) 

Diameter designation 

W: Finishing allowance in Z axis direction (Aw) 

D: Number of cutting 



(Note 


1) 


(Note 


2) 


(Note 


3) 


(Note 


4) 


(Note 


5) 



S function cannot be changed while G73 cycle 
is in operation. 

Tool tip **R'* compensation is not effective 
for this cycle. 

Multi-quadrant cutting is not possible with 
this cycle. 

Four different cutting shapes are produced 
according to the mark used. Therefore, care 
should be taken in programming. 

Program sequence number at the beginning of 

/ 

the block of G73. / 
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G70 G71 Examole 







r.001g'5 0x-20000zl000 

n002g00t0101 (Mui or H42) 

n003g96s400m03 

n004g00x-7 800z500!r.0 8 

r. 00 5g71p006q011u200wl00d700f30 

nC06g00x-4000 

n007g01z-2000f 20 

nC'08g03x-5000z-3 0 00i-1030 

.:o09g01x-6000z- 5000 

nOlOz-6000 

nOllx-9000 

n012g00x-20000zl000 

n013t0100 

n014g50x-20000zl000 

n015t0202 

n016g96s 500m03 

n0l7g7-0p006q011 

n018g00x-20000zl000m09 

n0l9t0200 

n020m02 (or H30) 




BEST COPY AVAILABLE 
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G70 G73 Example 




n001g50x-20000zl0000 
n002g00t0101 (M41 or M42) 
n003g96s300tn03 
n004g00x-l2000zl000m08 

•n005g7 3p006q0 Hi 1000k 500u2 00w200d3f30 

n006g00x-4000z200 

n007g01z-l500f20 

n008x-6400z-2500 

n009z-3700 

n010g03x-a000z-4500i-a000 

n011g01x-9000z-5000 

n012g00x-20000zl0000 

n013t0100 

n014gS0x-2O000zl0000 

nO 15t0202 

n016g96s350m03 

n0l7g70p006q007 

n018g00x-20000zl0000m09 

n019i:0200 

n020m02 (or H30) 
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Multiple Repetitive Cycles 



1 . G73 closed loop waiting cycle is also referred to as 
"contour repetive cycle" 

2. G70 can be regarded as a single-pass contouring 
cycle. It cannot be used alone; it must be used with 
one of the three stock removal cycles. 

3. G73 is best suited for some for GED and casted 
workpieces that have been made to their rough 
shapes in which the dimensions are only slightly 
larger than the finished part size. Use of G71 on 
this part type would not be efficient because the 
diameter of the workpieces at various section is 
not the same. 
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1) Name the two most basic operation panels on a CNC turning center. 



For the following descriptions, name the control panel button which activates the feature. 

2) Turns on power to the control panel. 

3) T urns on power to the machine unit. 

4) Turns off power to the machine unit. 

5) Shows display screen position display. 

6) Shows the active program. 

7) Shows the offset table. 

8) Enters data except when editing programs. 

9) Allows program data to be changed. 

1 0) Allows new program data to be entered. 

1 1) In the edit mode, this button rewinds the program back to the beginning. 

12) This series of buttons is on some Fanuc controls below the display screen. 
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Turning Center Worksheet 2 
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For the following descriptions, name the machine panel button which activates the feature. 

1) This multi position switch is the heart of the CNC control. 

2) This button stops axis motion (only). 

3) This button activates the program. 

4) This multi position switch controls the motion rate in the cutting mode. 

5) This switch controls the motion rate in the rapid mode. 

6) This switch gives the operator total control of all movements the machine makes. - 

7) This switch makes the machine stop after every command. 

8) When this switch is on, absolutely no axis motion can occur. 

9) This switch works in conjunction with an M01. 

10) This device allows the operator to manually move the axes with a dial. 

11) This device allows the operator to jog the axes. 

12) This meter allows the operator to monitor how much stress the spindle is currently under. 
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Turning Center Worksheet 3 
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Turning Center Worksheet 4 
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Turning Center Worksheet 5 
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Session Thirteen 

During this segment, participants wiii: 

1 . Review troubleshooting items pertaining to 
CNC machining. 



CNC Troubleshootin 
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CNC Troubleshootm 



CausBS of Chatter 

1 . Dull tool - most common problem 

2. Newly sharpened tool - overly sharp tool 

3. Feed rate - increase or decrease 

4. Spindle speed - change speed 

Example: Feed of F4.0 i.p.m. 

Works best at 70% override 
4.0 * .70 = 2.8 

Thus 2.8 (F2.8) is feed rate to be using. 

5. Loose fixture or workpiece 



O 

ERIC 
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CMC Troubleshootin 
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CNC Troubleshootin 
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Circle the letter that corresponds with the correct instrument term. 
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Assessment Tasks 1 - 3 



Scoring Key: Your goal is to score a 4 or 5 in each area. 
5 = Outstanding 4 = Above Average 
3 = Average 2 = Below Average 1 = Poor 



The operator... 

1. start up and shut down 

A. Demonstrates start up procedure 

B. Demonstrates shut down procedure 

2. Routine maintenance 

A. Determines oil levels 

B. Determines coolant levels 



1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 



3. Controls 

A. identifies manual data input 

B. identifies auto run 

C. Identifies set up modes 

D. Identifies dry run feature 

E. Identifies single block feature 



1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
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Assessment Tasks 4-5 



4. Basic editing 

A. Calls up program from memory 1 

B. Identifies differences between 

sub programs and main programs 1 

C. Edits main or sub program 1 

D. Inserts tool radius and length offsets 1 

E. Inserts work coordinate offsets 1 

. F. identifies custom macro blocks 

of information 1 



5. Machine set-up 

A. Mill: Sets X-0 , Y-0 and Z-0 

Using edge finder or dial indicator or probe 



Lathe: Sets X-0 and Z-0 

Using probe or tools 1 

B. Pre-sets tools with tool presetter 

[optional: use touch off method] 1 

C. Utilizes one or more work 

coordinate offset G54 - G59 1 

D. identifies tool holder styles and numbers 
Mill: BT, CAT, Milacron, etc. 

Lathe: right or left hand tool holder 1 

E. Explains proper part loading and holding 

procedures 1 



2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 
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Controls Descriptions 



The following descriptions depict similar controls 
found in your work area. Use the descriptions to match 
the illustrations found on pages 1 through 14. 

1 . Nakamuura, Fanuc, TM System 6 

2. Matsuura, Fanuc, System 6 

3. Methods, Lathe/Slant 50, Yasnac 

4. Matsuura, RATTF, Yasnac, with pallet shuttle 

5. Matsuura, MC600 VF, without shuttle, w/4th Axes 

6. K.T. 200 KTD Control 

KT D Control APL 
KT B Control 

7. Mori Seiki, Partner M300, Fanuc MFM4 

8. Niigata, Fanuc 15M, HCNiigata PN40 

9. Niigata, Fanuc 11 M V20, with mounting system 

10. Niigata, Fanuc V50 - V70, 6 Pallet 

11 . Allen-Bradley, Hardinge, Relief Cell 

1 2. Cincinnati, Mylacron, Gear Lathe 

1 3. Parlec Tool Presetter 

1 4. Cincinnati, Acramatic 
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MMC CNC/PMC 
Reset selection change Start 

key key over key 



..?n. 




Niigata - Fanuc 15 -M 
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illustrations. 





MMC CNC/PMO 
Reset selection change Start 

key key over key 
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